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IhU duptar pmati «a *««**»% of tb« A««t Prajt**, vfei* n» 

u4«r th* dlrtttia* «f 0r» I» 9p*ita* t Otnat* *t «M A*J««t+ t? 

Mt u*lat«*t, Or, 1* l # Mm, 1Mb m»t«vl*l fual^MA V 

s*ttiaa« aat «Uu» M|m of tiw f*tj«tt. It hm tii^irMai 

in ttw XMta Otrtrtrt HlitWT *• t n*dfe«d. 

of (AUMli 0» Ami 7T»Jm« vm ttvrftat oa writ* 

041 t*»410f OH «*~t»f W-*40* «Mffo?I «4 **4Q* «**ti. 

n* *ceft»t «**■** Uw Jn«4 P»j**t froi Its in** Ues wftar oa» 
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h mmnv* 




tm mot yaara utatiaaa ta tha iHraiaairtal atadlaa la aaalaa* 
ahaaiater, aula** pfegraloa and ralatad aufcjaota had baaa aaadmataA la. 
tha ttaitad stataa, MpaaUlly la vaiTtwUjr lalwratoataa* mil tfafta 
raaaarafe had $raa**aaad far aaaaji ta aa wrU a a •aiaatirta thai ataala 
«B«y& al«ht ha sad* *rail*hla far pfaaHcal aaa* aa\ that am tlw B 



oaa* Bifiht paaalftla, tha ftnaaotat aid vm taaftaaxat*. %aia#; sanftaai 
laffjalr (a that able* tha aalvaffaittaa eoaU affavd ova* aad afcafa that* 
nanaai taaatlaf aad memk tadfatt, rortfeamaira, tha vavaral raaaavaH 
pjrotT*"* vara aa* Mrralatad sal to, aat only d!4 thajr fraqaaatlj ow- 
lap k bad rataarah la lap art am I flalda, which, vu Ttf^aatlj naa&a d la 
oadaa ta a&taaaa tha artjvat, vaa amtlraly aa«laa%ad« 

4* ta* eaihraak af tha aajapaaa pfcaaa of tha var, aoaa aid, thraagh 
tha Satlaaal 2afaaaa Haaaaf ah Caasall, wi glvaa ta tmral aal*a#«ttir 
grett&a ta ttlaalata raaaarefe la tha davalapaaat a* aaaaa fat ralaaalag 
ataaia anargy. Savavaa, it uaa oat aatll Daaarta* af 1MI that it vaa 
daalda* that tha aaajaat nrrut«d aa all out *f fort aa tha part of tha 
natlaa* ^.%a adatalatratioa af tbta lataaalflad affart waa plaaad la tha 
haada of 1h* Offloa of Solaatlf la ReaaaroJi «* Bavatapaaat. Kajar pro- 
graat vara aat to at thraa oantarat CalnaMa Ualvafflty, tha UtolTaralty 
•f ^Uiforoia aad tha Unlvanltjr of Chiaaga* 

Tha proexaaa at OoloaMa and California /axa ehiafly oimcaxaad vlth 
th« saparatlaa of vv§aim»%S& fnm araala«>-3J8. "ha pragma at Chicago 
had tbraa pxlaoipal ofcjaativvat (1) atudlai of malaav propartla* aad 



tit* pMlltUltr »f •ttafclllhlag * Mlf-M«t*i*la£ «h*la IWtlcfe, (e) tfc* 

ivrvXtpMat af » te*lo tel«u» **«ii*jr*& tar th» tmliyMBt •* »n *\mt* 
%m% mot (8) lk« Muitilltr «f tot luafMtvt «f yl&tMti* %y mu *f 
wImt di*la ruotltt*, A« » rtmll «f |m If wntemitoft tT ft Ml/- 
r^Mtlac Atode «Mmr flu tt Chlm^t *■ tot a* l**a t ft&ttfttln 
•f tit* $#*&m «u tata trm Vkm Qttlm *f taWatlfte l i mrt h 
ad ftawlMMfct, ly tiw IttftiuitM. Mtftfftil cf fto •niaMr 6f th# 
WaHtl MiIm im. • mmt* inn m*1b iMtallaiiM* mm Mllft lit 

^ ™^HrMHP™flP ^^ mm ^m ^ ^^M^^M A fMMP Jfe* >VfWH | V MMM-MM|BkMM!lPMJ||||»|p WMW"^ MMmMW M> v 

''Mk KlAMi ttMfMl Mil ^m A1«mu_ A* Mk MJm MMttMfc tMi 4k> - 

r— att* f«>MCMiUr la Mm l »iUM tl«B iif Ur*« M*te fttM •* Saltan* 

. -A-: ''j^m^m^ MMMMMwAM^y ^m*^ ''fr^MftMMM^to jfev, ' apjn. ikA At mImmAm -^'^^i"^^^^^- 

»*• Im* •*«*• «*n«» «r*jMt wtor «h» NMtattM Wrtrlt*. m«uUr 
Mta frtA ft* u Ik* iMi fe*J**t, glif«i * Vital NU a* & *9i«*tt*t 

^MllSlMll^t ! ta 1 f^^ I* <*f WMtaftMNl Wt Alffd# |llifMHMM» ft* / 

- T - J'v'' ''''^- J ="' t J* if ■ " • ! ' ► ■ ■ ' " . " •■ ■ ■ '"' " ' ' " ' ^' /'~ : ' f '' 

IsttftlMl. 'aMAiHiBM In ■vAw Mateii Ik* Mh iuiifl#l*lji to to Mini 

is Um «Mt w y w» > tt* mm Pr»|»fk Mia m» lapwrtattt mirlMiiM 
la tt|M» fl«14» Mfl vm Mf«l«Uil7 MMifll U •» yt t wrtac tt«n« 



MtUHd M MM MA • MlMl «f *t«Mfe «M lml4S>*l* fhM* pf«%lMt 

* Actually, the Manhattan D ^j r ^^^^^jp > actiTated in Au E ust 1942. ' 



than tarotd iw ta spatial £*e*j>» ma nHtepntlr sat *j> at otfaar 
total l*ttani for furibar stair* 

QtaY* «s* ml* «ba p«Uas af astaislag rlUl ra* 1*1 
ftrtf»wftlly t that* watatials war* aot sad* V iaAastrjrv sr tha IomA 
lad** trial pr*«a*ta« swt taaaaftuta for lb* aamfiastara af tteta BjAarlalt 
tft iom«t«t fg»aUU«» at is* swptraA jMrUjr, Bu Ami Frnjast «m 
wdUnattr MMiifU la 4araUp&B£ prssatsaft mud aa^l/inc aw af thsaa 

Mftarlals* A onif sf fcaaaa s#*aa*aas mm ssmt taiaaA Mar as justatts% 
•sW Lanta Midi* srassjttiss* stat MmmwA stasftasa Im Una! six rtwtJtfi V . 
«*A «*wltttir» *t «th*r «!*** *f «bb KasA*ttaft HstrMft, frBtsaMljr 

ptfliiitiif , Aw§ Mjasts mm :Ms%pft Ml 41 "Mm s£b1 sv&aiwft immMt jtf . 
vtas *aa ««f4l«i to attar tsstallfcUana, Hdls ' ftta talk «f UOa aarrlaa 
«u U fee sthar tinwt af tha natastas lto#§*i ( eaulAaratl* aatarlal 
«m alaa mu* to «h* tea Masai asd W3 rrftjasta. 

Hps Aim Prsjaat alttJ tiA * mtUmkU as**** *f MMilHi%v vstfk 
•lib sajp fttmUa if 4*s ■wfinf f HrtrUt —A asrvsft m * fmrwkr 
: <tf trifmi mtmaA •HlJh mm iiMiTai iaf it itnar lurttlllatfyt #• •■ - 



Is (ha sari? MtlM sf 1*43, )•> A* 1. Oasjtan tam I* aaasslla 
ssBtrtt ta bbIm laftwtta Blast far tta jpftfrari la %a MrtaMi. sft sbb 
VaivaralV «f QdaaM, tat Vasraarr, If42, ba tu»l la* Br, *rs*fc ft, Bftttlsf 
«a Csiaaea ta 4i*a**a Im M«flVUl«r t«tlU« W MA <lra«%Uc tta 
•feaalaal pr%zrm vMld aa aaaoM ta aniaainy *Jw in 

tt «i i*aUai mhat a wall ta a a ar ah praerati moIA »a ■■latalaart at I Mm 





BTfflflTTT nrrnfHii' "™** 



lt*t« 0*U«e* ta »rt»r u Ufc* •AranU£« «f th* fMllitUi and r»»woh 
ftrMttH *lr**&7 vftxSdiig In tb«M fUUa* Sr. *p»d4tnc than tka 
•taff #f iha fhlnroltr 6f Chiw«e t mud trr « mn mA* firUiti 
*p»4 kalf «f *wjh «««k tvlttne «p «M ftiv«Mttfef tt* tfxrt<wt 
ftlgfiit «t 4fc* a M*taU«r£t«al* UWr*t«T (the aoi f«r *b« <foio*«« 
U »o >» %«7) «A ft* ?ti*iitti» mf u» **«fc *t ifcM «i**6tl»g th* e«rr*l*t«* 

•f hitUnt fthatiaa E« VirftUgr •* 1*m OfUttjt, lAt »Um& th< 

; 

tttllmi to I, INK, 

l»va Hit* MMKf** i*la*A fth* yt*J«fl% m *ai»el*t« *l*»oUrt «t tte 
MVMft «f »r. IpaddiBe. It mm iulttd that tltt |*jtar*>t«T vtoU 
tarry talk *f 4h» »»t*ll%yfto*l ffr a ti^h «sd tfnlbi** f*Htwwnla> 
•tadlM to tt» tfwftUtir a* •Uwr a*t*rl«ls *1* ten to %• ml 

'< Html yml&mt atlMrtlatt «f lav* Iteta filltgt «**• ftyj>*lAWd m '' 

Ml«Mti«Ls MfMlttoi tfdllcd vfttfatrt, UltloatuiVi *t p«ak «^>la7» 
mmt, torn auWr «f pr»j«tt p*n«B&*l .j ai i iai t ft fl«» kxB&r*A, 

ft* •H^Ua ««lfft4t, tv«i M»W7 tt IMS, «i|b «te Offlac 

•f tdtstlfl* »«M*rtfh Hd li^VMt, «M far $90,000. Tk» •«««••• «f 
%h» pr«j««t m n«h that fee am« s»»erai «u tftpUO? aigNWAtd* Vkn 




tka 081 o*ttr*«tf trim or«r T>y tho ttutotua Dlotrlfft, » prtM 
r«t»&refe aomlntt vm mI 9 botwsom l+m 9t«M CoUoct tai th* 
Hwrtrttom Di*trltt* Tho njor of tho rvoMurom pr«cr«* «* AMt «H 
oonHtwl xmUr this «mtnftt* 0*1, ft, iUA «<ntal &rottgfe 

oak aid**. »r DNMWf H» 1940, th* Am* toIm af ttao !■** ooBtnsft* /J 
attO— -to* *• $t ( 9QT t 00Q. H#woT«r t «ho rt***?«k» wUd j i f f ftit tloB tat | 
iojtIo* WR 0«rrl*4 «ft| for $4*000,000* Ovw W» alllio* J 
of aiiifapi %lU#tt w«r# proftuof, thwrfcn wUl *aa •tiu* aolortoli 

r-* "i 

•j* torr!*** war* oaft %b* «Un mw* nrajra* **• oopporbo* 

V tb*t* feat*. *boa 11 i§ ooasldan* that th# otioof il priao j*r 
of aotal, p r o& ao o * V tt» rtML ptaoata 4h»* iavoloao*. ** 

la a mtftyl a a AoUoro * 2*uA« II It otrlan* taat tb# Jaaa «**tra*to 

n» ht«t#?r «f a^«i«i»mi» la u» mm pmjmi it tb* *rtj*«t 

of tfaa followls« *e*MKt* 

14 .Woiftat 

Jmob* **• laraa ■■In of fating tfci aotollvgy at- 

th£ tfaa «f tlx* taitlafiaa «f to* pw«r«», ta Fatam**? «f 1944* ftsara 
v«r« t*a 4A&4a**rttal proalau —tatft aj villi Iba prooaatlo* of wawtaa 
B«i«l, oat of feaaaa «m tea darolapaael «f ft Kot&at for ta* ^roaaottoa 
of wvaataa of M«h pvli7 «*i is lory* tiauti la * laati tlaat tb« otfcar 
eopoiraH the -dovolopawat of * p**i*t*ro f «r lore* oe*lo oooilof of tha 

a*H&« otbov proUovo foo* m atio«io*l raaetlvtlr *f {wo woatw ■•♦•I, 

11.5 




•paaitl w»wnfli af wm$tom «1m aartr fMr. I*4«r* aaafe 

pttUwi •* Um ***»l*j**»t «f prvmnt** ffcr U» a»»tatM w af pwi 
fkarln tn l*rc« aa»U, «w »r«4»*m«n of aoim aaA atbw raw «trlh 
■rtili tha afaanstiaa, *f tanrlltBa —til aha a£*Ar af alia* imirtMit 

V»rin aa£ WrrUta m alae tavatttavtaA aa tte 11 iiittBiwjr.tr 



MUl «m a*»ttal|a t» 4a» tfrgtaaariag UUr*Nr«, la ««ftar*l f Um, 

ilM a# 4k*i wgAiimittAAM AAAaBBBarBtfchatr&lkf' Am tffc* |a«ilMMiti iBB%flft.. A 

Mf*iS&l jMttlyftla cf a*tfi arB&ldftu a IIi*i*mu& ftMsaaatiaa af tha ana*!* 
iaiil maa far alaaa aa JaiAatfta rtum aaafe af Mavlta. aBaslaA vita, 

■ aa)BP BB 7l'ajB"* BJ ^^paa^^araj ^"ar 5aaaaaaaaaBaB'a'^ w V^V^^V ^aaaaaa* *aaai ap ■F'aaiaaai arav a ▼W^B'WnPW 

A^graas af lif ■•Tif N aaA ittrMSivaaast 4a ifco part if fha fetj titl- 



» AtlbBt |«r 4h» yv«tM»ll«i tf Utffe vwrltr V » i«» BMt 

> i 



9»1bs «*• •*«*• UU*f MiaiM* MU MftU ffHwHii «f 
•tUl «■& «*«Utt|; UH 4Mlr*d <h«|iM far (hqptnriJMft^ftl flla ia«^lBC a* 
Htwr HWavare %ajaa at 4mi U%« la tta af w af 1Mb* fraftMtlao 




iaaraatal rapidly an GSK2 aaWeaatraet wila the tJnlwtity of Chicago 
far tattlac *j> a pile* alaat I* wrote** araxdaa *y tb* iHi prpaaii waa 
Craatad U «oll«£« in Octrtar, 1943. fail* th* pUet plant aa* WUc 
Mt ip, tbt ph^liud cfcaalttrjr laWatpxy aontlimad »e tan tat mUI 
f«r ta« ttutaalaa Fr*J*«t« la l«?rib«r 4 X*42, a Manhattan Biatrial 
Otftlraeft, andar Badtm taw* in*, ¥-7408 as**, «u al*« M£«UiM 
with Ik* *allaf« fa* pilftt plant pradaatlaa af ajraslatt far tfa* Platanta* 

fnJut^ Wit » aantaaat ah* MSB aBtkwaaaAjrart Mafca itlalMl 

. ™ ™ w^ajw^r'^aj .^n^^F ww* appaF^ ^rp^^m w^^^^p^ aja^apBr'"'^p«p*ap^n* ^pwv ^papa* ^ vVvn^**w1W a»^aa 

Iki iih mmIbi nfiiJawt Ian Mum *awtauf an* «anfea aip«M4U*# 

^P*p» 1P^^^™» ^ ^^W^P^^^^^P^™ TP^^^^W-»^^PW *^P^ajpW w^^" nPJPnjBp '■^^BPy — ^FW w^^ww -W^* ap^iP^p^apanapfc 

iBMrsu v«f»MatatlTV9 Aran «h* twrw *f •%nadn»**, H a* * * *1iM** U» 
' : 'jbi*aianta an*' Saa%ajfLacr. aan^iannaaaa ttaair. am. Jlaal As laaaar* ■ 

^P^aPP^^P^PJ^Pi^™ ^^^P ^^^^ ^P^PWP^^^PPPP^aPnBBjinff V ^^^PtBP '^^P^PnanjP^ap'^^PnT^F ^P^BP^P^nPBnaPna* B ^B^^BI ^P^P" V ^^P^^ ^^^PP^^P^^^P IP 

Ohaaleal Qaapany, Kalltaatarwal 0ha*l«il ©*«panjr, ilaetra^ataUnjrrlonl 
) Q*rpnratlaa, lattnll* B«Mmfc r«UMUtUn ( Lei Alanai and *nhar prejaat 

i*b*r*t«rl*« vara thovn **aja*t« AatatU *f ta« annta* a*tal y rmii at 
•arrlad ant a* law* Plata &alla««» ka«rn«» vialta as* raparta kapt t aw * 
riiAaraataA to In* tat* pim i aaraait *f aa* 4* yal»p a a*t »« feanaran 
mu ***tlam\ai aa tatan aw* araaaaa nr annfcrlnc nWiarn affaattar vialA* 

^^^a^^^^L^j^^*^ ^P^MbbI ^^^PHk^^^^^kp^^^P^ ^(^^ ^(fca^fc(W^aa^(^a^^^ a^pfc ^^aa^pl LstaaV^ ^tMRM^kflflPt^ (Paf 

aa«a aaattateal faaff war* Iraaptmtly aallat aa t* «dt lea tatattrUl 
plaal* feat war* **t ap io yrtrtaa* «r«alaa« aalae fnl* |»iam t «nd t* 



MtlH Ihaa aaefaaUflf ahaagaa la Ibalr afia a iai' i* . I* fit* la* aaa* 
M4& faalllj «f araaiaa Mb&l tatae ar»duaad at 4aa>«. faa aaall aaula 
pra&agttaB *f m*lal la Iha aaytiaal abaalrtrr ^**«ral*f7 favalaaaft aaaat 
two l*a« «f a»tal tvr at* aa aaarl aatal la |ha flrat saala raaollar 
pU», wbiaa w eparatafi at ftdaaai aarljr la Daeaaaar, U42, 





fb* pUet pint »a la* AMjpm* at Uva St*t« flalla** wa» M* a$ &» 
a rAB*IatA& aai iWry ****** taUAtas lAiaH mi r«f*rr»d to |»«aUy ai tht 
ChA*Utry *aaax. ffnii mm to to «ly • *A^p*tarr amaftaAti* <w 
4*vtl*jM*ttt aad pratousUan aaUl tht Mr* atatotat* plant v WUe A*t Ap 
at «*P»a*« H*«tra**t *id K*Uia<fcrfttt aaaU talw mr tht anttra mramlaa 
art ill j>rAiaatlAi pjfAgwau 

QpAT*4t*&l, r§«imfc| AAA ft«YtlajMMHXt Aft&l#Ato& Vifth HffffllW 'pOPAt»#%|.An, 

Mt* *y*J*«t 9*»ft*»«%* «• tftjafttvt* *ft *M p$m Wi f»Aftw»<j A ff 
^■Hr Aaaiaft aiAtti aa A*lil_ iMfWMMfti ft* tti Mufil to Af ^aa ; aatol -laife' 
*aa*d, tmltowmt «t totfcar #****Mi*f i«Atel«AM» vAteatita Am Met *f 

^d^^^^p^^^p ^^^^ jptt^mmHh^ 

Iaa a*Ia Aba* f g»O M t toUe «aa1 In mr\y twmm&t t«r 
feettan of ttrAAtn mvUI «m to*«A ab «a* «XAt**l r«te*tl«A *f lb* tot*** 
)QMOf*l&* *7" Aalalsaa ill . WaaIi" £F#AAd wasSaii totif*£tA*rt4* Ami ttLMA 

Vlfe «A *«***• «f AYAWUUA AkittW «iUl «Afl «A* AlZtAT* AfAfAft t*t* A ; 

rafraatorHiUAft tram to**, a *aa* «**» tartat U ***** ww : 

«L*«iH«AUr »«At«d ft* UltUU lb* raftrtlaa, aU*\ «amtlAmal ********** 
lb* «*tl*« *%**£«, Alvlac WAmlAm aaUI a«A MKlw fU«ri4« ts the 
Mlitt itAt«« fh« A*r« ten aiuA nUl, vklih HUliM it Dm ¥bIIab 

«T tAt Mb, «A« AllMAft %* AftUUfj AAA «aa1 to Mi t«F«r»lvt AAi «M 
tb«A I' WAf H A fAT AAflllAf , thlf A«|a1 «A> Afttfe %J #Utfl^Af A fTljihlU 
•TAAtAlt Vlth t&« JOTAAAT AWmM, AAAtUf |AA Ah*r«« tA A fAttttt to 
tt» ABd AllAVlAt «&• lif»ld AAtAl to fl«V ffAA tht affAetU* Iftlfl 

a srwUto «f pr«p«r A^ApA. 




Matallla ealeitti uaaA aarly in th* prMMi far tba prednctian af 
araalva, although up«ri»«Dt» la the ami laboratories had ahavn thai 
•atallta a*£aaata» aaold to aaplaTad aa * ratootaat a&dar apaclai aaaditlaa*. 
*aa ralativa •*«• with which aaleiaa fttaatiaaa, and tha argaat Aaaand far 
araaiaa aatal at that ttu, aafta It practiaaHr aaaa&tlal t* aparata vttb 
aaXetw anttl tlaa mm aTallabla for vartdae *ba aaaAitlaai a aaaa a al / 
far tb« aera aaaplleatad ajagwaita* araoat*. Kaeaaaiaa affarad tha fallav- 
la* aajar aftmtafai «*tr aalataat (x) it aa* raaiily a*allabl* la alaaat 
tjOtalttft faaatltU* at r»*ilra* %r aha vrajaati (t) it ma «*at labia la 

^(^^jUR^PBflf JfaQ^Fa^^hj^ l^aaa^ft ^Aa4l ^Ma^af&^NRt ^ 4aj|PJp(P(Madfc^MfcJW^Sa^P ^jBi^*^ha5aa^if la((aa^a^ aatApf^' 

Mala* aa aalelaa waald aradae* a aartala aaaoat af araalaai U) the aoat 
' if »at»aa1 afr alt #Jdy ibamt alx «aat - th»l lit a* 'tfatjl ailgal #■* aa1#aa+ '■■ 
faa aala dlaadvaataga af «afft*ataa* aa aaaparaft vtth aalalw* «aa aba faat 
that tfca haat af tea raaattaa totwaaa aaeaaataa aad araaiaa tatraflmoriaa 
Is aba praoaai la ftot alaaa aaaqaata to foaa tha araftaatt aad aasaa a 
ajparatlaa af tha araaiaa a»tal fraa tha alaet tha aaat ara am a ad vitfa 
talataa la aAatoata far «aa»UW faalaa a*A aayaratlaa. 

In avtar, tha*, aa aapUr aafaaata* la m itmn, «441tlaaal baa* 

Ja^(alA Ibia^ ^lja^^(JfJ^(JjB(Jja^l ^m(fla^^J aj^f ^^atafta^ ^RtaHat^^av^Mt^faj ^ttf .^^aa^ J^fc^a^JP© ^^taft .^fc^P ^a^B 

bjaatal bafara tha raaatlaa a** laitlataC temtieatiama af aataada far 
- tatraftaatae taa aaat alaag taaaa Iftaaa, aaparatalr aad la aamblaatlam, 
vara aaaa aafara It vaa fiaallr taataaA ta Ma aalr a arahaattaf fwraaaa 
far taa aa^aaatna praaaat, 1 aaaVar af aav praalau vara latradaaaa la 
vaias taa arabaatiac aathai wttk aagaaitaa* laaa llaar amtariala aad 
aathaia af faarlaatian af liaara vara tfaa flvat ta raaalra *t%aattaA, &a 
aataailaB-prodnaad aatal «!•© tatrataaad aav araalaat l& aba aaatlag 
rraaaaa* Rp w arar, a fVftftaal abamfa fraa aalaiaa ta aagaatlaji «aa ialtiataA 



IS #am«*7, aftfl tfe* tt*v pretlats mr* talma ft» tUt to alter ft 
—*gl<t» b?»t to mfmtom la Mil/ March, 1*45, vltafeit Utar- 

i - ■ . ^ ■ 

. tlaaa a^aa *f tfaa dm «a**jtri«l jUaM fft tmU ftvatoaUaft tta 

^&p^ ^P^*j& ^M^aW^W^Jafe^f pSlM ^atiadMa^a^^vVK ^•^(|^(M^^#| . ^(fcaW 




■ ■• fit. 



Mill Pilaft iA^I gu .|M|iiii m atel it 

"'" " " " iM*fe:^r>. ) i ':y.^^''^ i '- : ^'s---- : ^^ . ....... , - ..... . v . 

j- ;h- pit/ :^ : y ■% .1'*. ■ • ; ; >r.^^. : 
' ia? Jjhteaaa'p 'pSyjaaaaAaijr J}|IUinb§A fiapjuftrlj^ f ltw lf^ n ppypita* ^* VHa^ |fai(P*f ^ " 




It i mImIU. Mnaafcto- dLtfaa : to - : 

'"' r - '■ : ; ;t ; ^-" : ^^K^C. 

-■-Vv -C!' ^'frSl;, : tr. 



JHbW aaUafcpMPiatla Ami ttSLaMaU M alattBaaatfaaalBaT 

ppppv vaanpvi aajpaataa *awp ^a* ^ajaaap ja*vaapipatp ^pppw F, Fwpp«pppa» ■ 

Va# flaAa aa ppplfpJ&iifli* rfappa p$ Wart ppaa# Alaaaa&% tap pwa - 

fcitttaa nta ^ Araaaittc laaa&lMtibr* aaiAtMaA faamnaMsfca la tbt - 
lafMMNki Hcalafl^ ^pw jtrtaaatail 'fWVCaa^iPB altMMklvT a^ Wha Aaaa s4aa% vail 

^rffc^Mte aiiwfc aAa^» ato^iAAfe. * 

'^Mnv ^MMa^l 4flM$ aa^Vv^M^pM^ ^iaaa^ ^^va^t ^paaa^Ma^RMN^ ^pfeW 4Mb v^ttaa^ai^N^ ' * ^ 1 
I^H^il *a 1W aaMtAllr af 4te Mtel^ WlMa flte MdhMatinr lAaadr mi 

^'aa^^aa^^^ ^^ai aja^a^a^^^^ '^aaa^a^ ^aJ^^^^^^^^a*^a , aajF "^a^^ a^^^^^" ^^^^a ^^aa^^s aai^p^^^a^^a^ ^p^^^m ^^^a*a*^^^^*^f - ^^^*MT j ^^^^^^^^^^^ ^a^^^^^ 

■HBaaj^^*- a•'T■^P■'^P''^^^ , ■ •P^^tIP'^IIWPt* '^■JWf^'"* ^P"" ^p^^HPwaa^ar ^^a> ^■a> awapja^aa^a b^^w ^^^ap- ^p^paav^^^^ar^F^a^^ 

%%» Ink nil if tka vaaiaiam latk Burir aaatvali fat 1 Jata«9aa1lliM[ hN - 

yrapttly fraaaA *ad a%l w laa #l a*at t|a*l 

iMWiiNatt war* Uvrateaat laN «a« a pt attia^ MttrmUrr a«A«rials far 
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i mr PH BTTY loTflTMIiTT fil f — *■ 



famine ih* llMr w*r» not too •oftlofoMKry, feoe*a«e of tiu foot that 
tfao ooasorelal a&torlalo ttiutlt, froa tha otaa&polat of alAtrtl 
tutloaj aM in»£l«Mllt)V eoaUlud •mall aMaato of wUr, 

fp*4UUr IwrMd kl«9b aaleitt 1X»0 ••ttchI lot kh 11m *a tho Wat lln*r 
Mttftal «ralUtto. Although ton* Wtehoa of Udt 11m n** oMtptloaAUr 

rttalto, otfcor Wtibo cot* loeidoAlr mot rooaltt. Mtaspto to 
laproo* * MMifaotiurtir *ltti tb* taper!**** of MlBtatitfne tea kldi 

tttlltj ahloh «M MMSUo «dlb liM MM Ml OMOOtlfMl, fMMfftM, 



tha termlag *f th* Un ti amlt tha apoolf lo aao&« of tha Uoal pr*>»st, 
Blootrlcallr fMoA taloaUie <udfl* ni fa*nft W ««m «ito voU M 
.» fffrortosry IIm» Jtr U« r*4**U»m mboo, ; Jfclo a»*«?UX ««U - 
**M4 wr wlfMnlj froa «jm Wtali to tha aa*t aM tha aaaX/*** AMI 
It to Mf« low v»t«r aafl oarto* Alostio ao»UoW. IImo oojaljMnt «oa 
"t»»l« tlMtMa*taUM^^l 9**rm%l»a plaot Ik* ynAa«tla> «f tfc* 
oXootrloall? fw& talaaitte ox^Ui, II M* Aool4o£ that thii plant Mold 
fvol^ thl. MtorUl far lb. ^o«t. 3W «ut of *ho fAMtytoOljr 4m*& 
MMH, *™U nnduMrlkiHw «. «u 

MM HHifW U* 1M*M* UM fftlM tho MM 

f*oft*«a, VoAor th* mmm |> of tha\oi fetation at tha *1m, pUu Mrs •** 

1 

m!m for yttftrtftt art otjia.it o roffupajrj Mtoylalt at Mao, m4 ihiyoNti 



of too olortrlooUr M UloaltU axUa won gopplUA or |M Naahattaa 
Dlitrlc.. 

On* 4oel4od Ufroronaiit woaflcad Oat looallr U tha o*mUm, Mian 
omUoA to all rafraetory llaor a&tarUli, alMtrloallr foood AelMlUe 
aUi lwludad, wo tho iatwtnotio* Ipto tha ftjf*a*t*ry of a aatorUl 



that voald wwrt with mtar la tbo LImt. for oaoopU, flulr iproMt 

u.u 





jtftjpa* laa aatal la «ba Uaar utA* ta raaat aay amtor praca&t ta 
glTft warm fcf&tgaft Urtat* af inter ?*?ar« than fh* aatfa it aaata*, 
»tir «ap«r ta mat with ftfc* *b*r«« aat Ifatu aamHaratty 
♦ha yialAs. tta iwmtti *Abm* ra»«Uad fhii alaaaHftft, 

fh* ptatftfttftaa, •# ▼ljf*i» iraiilajraatal fty 4ha ragfclar lava lid* 
taU afti y ie m M tliniallaftiH a* ah* *Ua% ylaft* la teat \y Jattur/ lj 

tattal ftVtha Aaaa flail «a* affflNritfttiAair a*a Mi aaY*fcalf «l t 1t i fi ftit)iwit< ! ; - k 
2fcftpl|jftlNa% 4ttA ^ftaalftpftjaftl vide' ftsi a^pftftlfX yvaaftaftaa ^ftt^ lff ajftai& | 

' ■ - aWiltaaj ftf ftiMwilM -Am atllaas lata lii' ill ^-j^sfi;^. " ■ ^ i 

' . v i 

to |h* ibiwmpiI itlc* af tMft ftftaaftiiiai «f aaata -tan&aga* A avVML ft** . j 
fM iNaaaaajy if ttiatt tetsiift •»* lanljpafl- at Aaa* l*%a ta 1*43* ' 
fcpftaajaaBt*?, pla** m afti* for a«tUa« % ft plant at 4bm far t a ai' l jrltMi 



§k| iMjrttjbbsa, ill ffMAMiUl f— «14m^ iato m«A i— wi Wrtal tiittl 



Ihkmhw' afaAa Mhiimi iwiiMi iil «m mm 1 fiatl t tm fkartlaal. Aaslas#r 



!■> «ht« fii i fwy f*#titt|th» fir»l»ft vara jfc»|lft Lftto m lsapatilvo 
Mr itet% «te taufer wiritpji «•» pHl«a ftMiii tto U*r« •!••«• *f 

tnwit at IaIi KftUt V ftftM* n« ftitfftlftfi tkftft yuNi «nr a 
ftftfftalta aapajratar t« mm 'toaf' irae aaA «th*r Bagftalla laparltUa 
ftftfaka 4*llvafr *• a aatiar, fha ft«rmlftet twm aaafaK vara, In caaaval, 

R 




«lto fr»« fraa Itrfi pitta* af ft*#l*R n»%Wr, tot toralac* ttm wm» #f 
tta prajaeta and toi&jr pjftftMti* ttopa «an tftoa ft il flfr fty 9itat«ii**MA 
vitb aatorlala nob a* Im, lnu» ttal*l**i atosl, •isaUm, atop toll, 
a to,, a** r*«tlr*a mij anjful UtjweUai and toad, pllklftg tofito aaitltnc 
«b» to «faa alitor, 

Eha jWHflfcfampi im iatll|aB&f rtB)WP&$ a^TfctA flail tff&M (MtMpfttliljr 

<p r a ii| *a4 lwil»mter m» jtoaft — » ly toft, ttop nn *to» raj*****. 

jUaMtoHMft %f Mai A 9JiJBftor UstfMHI 1* ttaaBHii\ Ottto to^jtoWflajr 
M«ft to tt» toatU* M*» afcara ttor am ttaltal iat a*#t lato racOar 



alaaA taftte* Hat aMlttw wt m atoll «mt «r wiaartw «*ial to «ba 



U a a raa a al fh* raw***? *T ■winlt atttl U aha totaling prtoau* tow *00,ftQO 
pitmto tf towat» M%al vara j a iat a itfl fcjr tola ar aaa a i tot ifeMP** aa* fir 
raarUallaa «afl **• la aitoa, aLto« «l«h to* mwOsr y a toaU ta. a»tol, 

ataa tj^^k^kaaaa^^hMiaH ■4^b^bb\. ^aaaA ah ■^K^BUuHK«u|HUi.^k l |bj^jK^KV^ : ^ aaaBhA <^BA ^aia^a^tosM diaut^wflt a^Baiaaiaajk ^a^a^alA 

■■^P ■"■/■flP"J"flP*j ^P»^flBF^ WfliBj B^BBBJBMpTB^pBBB^ ^Bia^B^qB^BTBB/Bp f^PV fljBa!^afl|PP*flJP>*^PBla^*a» BfV ^*"^B^BBB*BBJ BJ ^BBBBaT Bl 



MM JHH ff 1» % «b» Mtol Ml i »l| »UM M Ma« «M f» 

Vm ««v&*ti«M Orto Ite rae»Ur tan* ffeto ««U««a yr#«iM far a«t- 
4ft*Ut »«r« VMtw «*tol t »tilA «maw mm pr«Bito «f HbhUc Ml «f 
ffft«totU« «M ii«r«*«LAc mttMmar in mmH&m Mtol to ftU, 
wra toiac vart^d *■* «t Ami UU U Iba wr atrial. Qu «f |h*a« 
wUUau •fMalatoA «f «>ani«< tto »^lt«s »»%«l Or««U/ frar. ilia vateattoa 
toaiv Into * a*ld tf arapar atia^a to «lva a Hllat far aztrajlaBu Ada 

U.U 






4t«lfB*d la allalaata Mi* raatltlaf «*d a&atlaf of Betel, m •rdlmar* 
11/ aoae hy the refolax twc-atap proem, GefielAeraale lajprereaaat la 
fullty «*d eeaadaee* ef tb« Mtal had leea atttlaad , at eeapareA 
ta earl? aatal preduaet »/ lb* eae*etep preeeai, when the verk m 
(laeeatlamet, %acaaae af laak af Mtarlali aaa fuaa. At that etafa 
la the derela p aeat af the praaeat tha aatal vaa eaiillarei ae ellfhtl/ 
laferier ta tha aa>t*l ay tha regale* tve*«tep vtmhi, Farther 1b- 
frav«aaate. war* yaaalal* tt| Hri aUsaat ami twi »*t reallta* 
wa a nmea af aartaUaeat »f tha reaaarah ajrajraa »lahf iMk Uaaa at 
the lla». 

fhe ether Tarlatlaa vfeleh ef feral Maatieraele prealee ni tha 
aaatlaj- af »t*l 1* *ht «etm #f fee* *hleh ta aaahlaeft tlreetl/ 

ta **l*e7* a far ui la pllaa. U stead af eaatlac; lafeta 4| laehee la 
Alaaeter far extra U a lata rata m la the ragmlar preoeee, the eeat- 
le«a vara aa4a la SO taeh leifth •/ 1^-taeh Alaaetar a teal e*LU, Km 
af the* a rada vara eaet at eaah pawrlaf , (ItIbc eaeafh ■•tal far I? 
altat^laaa •elrnf* 1*» taallt/ af t*»M •altfa 1 «aa »r<e*c»t ap ta 
#a**l #r «a*p*M that af tka rtfilar •tl*f«* f*9tmU ay a*tra*leh ( 

*»• Aaaa ftrejeet *ea avarae* the arar-tavr •!* fle«. ' •** 
itara, aljalfytaj tva aad a half paare af exeelleae* la aradaetlea af 
aatallle araalea *• a vital var aatertal. 

fha Ana Uheratarj *aa atkei, la tha earl/ aaaaver af 1M4, ta 
■apply aararal ether altaa with vary para eerlaa aatal. thla seta! 
•ma taaaatlal la tha fahrleattea af aarau aalfUe analhlaa vfalah 
vara rarj taper taat at that tlaa la tha a&mteaUa prafram. Qarlaa 
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aatal af asffietant parity ootild Met »a oatalaad aeaaarclall/, so it 
vaa iMtiiwj to hara li aada an las prajtet. 

A asthad af rsdmelaf aahTdraat car one ohlorids vith aalalaa vat 
rapidly imlipid at iMi, tha radactlna vaa aarrlsd eat la aa Irs a 
to at with a rsfraotsrj llaari lediae «a« a* ad as the *>eaater". fa* 
■••t MBTcalaat eeanerelsl eerlaa aalt available vat hrdrated eervas 
•alar Ida, A, aetkad af crrlac this aalt aadar aredaaed prearara 
{*-# v») af fcparetaa aalarlde fat •** ff«wt vhlah |m aa aa*7dr eae 
|*e4ast valah aalr aaedat ta W frewM teftre fceiat redaeal* 'A 
Hrr-r*M a vaa anllt U erder ta earrr •** this frladla* evaratloa 
a« at ta prtmt tha hjfraaeeple a areas ehlerlda frea ataarVlaf vatar. 

ealolaa aa4 aedatelaa aa wall aa oeoladed elaf p It vaa aeeeaaarr la 
) raoa.it tha Mtal ta rsaoTe tha* a taperltleij raaaatf bc vaa alae the 

■eat aoBTaalaat aataed far attalata* the I/a-laab dlaaatar rata, vhlvh 
vaa ta* daalrad fata, tha raaaetlac had ta aa deae aadar ?mn Ve- 
•ease af taa extrsaelj reaotlTe aatva af aarlaa aetal. fa* aetal 
"ate Milan la a aaftaaalaa axUs «r aalalaa exlde arms 1*1 a aa* heated 



•arlvlee aaaa l/e-iaeh la dlaaatar aad fear 1 aaaa a loaf. 

tha fir at earlae aatal vaa shipped fraa taa aaaa lata rater? ta 
****** t, 1944. Eaareaalaj- asoaata vara rafaaatad alaeat weekly aatll 
tha deaaad for aaraaa aalflda eraeielee daallaad. Pre4uotls* aad 
taattas «f eeriaa vaa eeaeladad la Aafmst* 194A. A tetal ef 437 
ettuda af at tall la aerlaa aaa shipped, aaat af It tetter than ft 
par aaat vara. 



t* 106*0, ft vaa %aa* atared laid a fraphlte aeld esfatalalat teaatr 
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^ tmmmi inpohmatioft 



fh« rare awrtat hut aaeag fth* fiat lea praiMt* ef a ahala-raaet- 
taf plla. fun af ara kuvi t« aara art ram* I7 »a<la«lrafcla aaclaar 
praptrtlai nit %a p«rl«AiMll7 ra*avaa fraa a*/ pradaatiaa *r 
ataale anargj pllaa . Baoamta af Ik* vary llaitaa amant$ft*a af |*ra 
f*ra ftarftha •vallaala, taair iuImf, aaaalaal aa6 a*/at«al prapartiM 
w«r* »■% »all tem. fha axparlaeatal ahtalata aaA pkrilaltti at 
<vlMr «ltif «aalra* uUl ft*r*ati of ia* tlaaaata fir M|1H*hI jli 
«r»lVlT*i« ud pllaa U #r*ar U at**/ pjrayartlw. rira a a aaw v . 

vtfktl ml at Aaaa fir a*atwlaf t*rtt attUl* «f fal«k avrltir. 
ftararal luUwn »at»l tarcata nn praaaaad aad aalppad to albar 

fr««aa tf taa aartk aatalt 1a the taarlma aad ««■!■ a*tala 
) r*a4arad *k*a aa/it far 1» pllaa. tfea iMi gram? fame* it taair- 

aUa ta ttw&r %*a) pra»«rtlta af tbaaa rara Mrta aatala li ardar to 
*at«ralaa vfcataar *aaj- •mid to r«a»v«t ay a»tm%r£l^ «a>*r*tli*a 
wttfctvt ttlmlMl p«rlf Uatlaa. ffaa rata aatala alt* aaaatltata 
k wH fftfaratla far ataliaa *a taaariaa af taa awtaUU atala. 

A prtfraa was atartat » Mi t • atlLi 1* $fii*t»a* »% 4awa B %a f*ata«* 
tjt*i tf Ika rara aarta hUIi, M to ■■pla/ai. la aAvaaaiaf Ik* taaa- 
!•}«• af %a* MtaUll atata. 

Ihi aftar tk* larg* aaala to*b radaatloa af araalma «*■ 1b 
•maaatafml aparatiaa, alalia* ap:>ra*afc*t Mrs Mdi aa. taa rataatiaa 
•f tkoriu. In tt|ut, IMS, attaapta vara amaa ta raiaat a tutor mt 
tk*rl*Ji ••sp*«aA* U • ¥«mb. tk« flnt «%t«an>ti »w« «aaaeaagirml 
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^mntms .jmroiiMitToir • 



™ "^^B^^^P^^^BBJ ^^'^^^^J ^^^^ ^■^^BPBBPBBBBBF ^BBHBl^BnBMBpp^p W^^p 'BB'BnMHBJBBB^ ™BBJ ™B> SB^B^BBJB?B^BBB T ™J ■ • ^BWBBF 



dB^B^B^^BB^'^HK ^^lll^U% "^BBBB^— attfr - ^^jjfc^^J^^^, ^---JbB: MaYfe* A-^l^i MM^^^M^^ -- Aa ^JIb^ J ^""t>f4 £ 




I,; 




i4ir-ii>5b. ; jt-r>_; 





-^B^BBB^BB^* >BPBBBBHMw^ -BB^^^BB^B^BBnF -^B^W 




4M tf&IVWft 'Wl ■ 
tdQUly VbI 9VlNfW|ft ' 



"At". 



^^^^■^ •■■ * , ^™^p^^p> -^""^^ ^^^^ p^^^r^p jjtpt '^•^^^hp^pvf ^p> ^^p »~^ppp» p: *pp^ p^ww p^p' jp^pphppiiipp ^ppi|ipjf:(pb(pjf^ 

pSMP ^jpW^p^Appjf ppf ^^ANf'wjSMk VM^t^L J^^WMWIpppft' pM0^^ ppppPpfjEv^Rppt^ftAwl '^pMpppiMpp^ 41*^ 

ifta DA iiftl tif util MA Ita nailtti irlBiVita** Terr IppMW 

■ "™ ™^**^P^ "^^P^P^^^^^r ^p^rpp^pj ppp^p: prwp prpppp^P^VW PPJFPPP TPJPPfP^P ™ P^T^ iP^P^WPPP' i^Pl^flPHfV^ 

pjMlPpkjpp^pi (P(pjpfe ft^^pL tvtplth p^(pppl ^ttMI^Pw^M|^ ^pp^fcippjpj^ ^fafe ^^^pjpflpKjpV ^f^p(IJp^^pW^fc|pJW((f 

pUlfip^*^ ^h4Pv pfttV ft pMWP^p*.^^ pftV ifpptfppMi pLfc^pfttp*$pp9£ (Mfc ^fcpj ^MtfkyhNtf*^ 

8^((pip|vJ^(&pP(t (pf l^p^N^hjtt^ ^p^fcijl^^ ^JP(^(^^lrt^fc(^ ^jrffetWft '^0pj4ft ^^^^^^j^^i^^^p^^j^^^*' ~ ; -V ■ 

<^^^W^p(lpi^' ! ^p^PV9ptNp^ 3l^ifpviMp^pi^^ ^ptfp4pfiMi ^ttpfk ftpi ^^ptMrikpVR ^pppp^Kp^ ^Pl^^^pp^fc(p*-' 

^PPWJMP^PP' ^^^^^P^ ' ^^^^^^ ^^^^P^PPPPP PPPPW ^^^^PP P^ ^^^P^^PPP^P ^PP^ PP^^P J^PPF ^^^PPPp W^^^^^^ ^^^Tj^^^^^^^T 

lfPr.- : . ■ . - .' ■' v ' :-"-:': : v t\S3*ik ' 

^P^P^RP^^P^ .TPPP^PP^P^P'^ ^^PP^PPf -^^P^^^b ^P^P^^^P^^™ ;^P^P^ PPP^^^P^^^P^P^P^P^^^PJ||P^ -Pr^^P-IP^P^P^P^^PP^^ ^'^p^*^^^ 

Pf in mwm w«pi -wpu« » 




%^NMHpB0 ^pF ^0to&pf (ppV ^PfcWpp^^p^ ^MpI S^pJppp^WBItp^ ''^(iSfep^fcp^Mtt^ 
4pt^ ^pflftftl^ jfc^ "t^hpHNpWft IMHNkSni 




^i^.^w fl^^^^^^^^^^^P ^^^^^^^^^^^^pp^^p^p ^^Wi ^^(^^^^^^^pp^^pt^p^p ^^^ppf^pw |pp^^p r*^^' - ■ j** , 'w="7' 

iM%ittUnA%t utrthflY ft tuti H iHf 1 pitttai pwttpp* p»Hpttp|* " 




p^pfl^MpjSift ^hl«k fttt nn IMpUlfplp Ipp 
BpipMjp^ ^pppp^MM^B^^Mk^^lf^^ i^P^^P^P t^p^V^p^pt^ppHiMI^|p^ 
pMUlgi d ApM MM MpW pj MpUlpf |kt Mltol 
ppt «U«ptpf It MA #RNW|p * IWjTlll fjU pllpl ppdA Upt tppt VI 
pplpf pttM Ml plat* Ite tttvlpi Hi pfl ff|*v vjftl IMpip^i tha Mprffv' 



epcalagt af the trill a&A toll Mtfaofi mm dscardad. Kaltla£ tha thorlan 
ta * aralala I** »Ut «a& «h«p* »f taa Aaalrad tagat prmd te W i awa 
ral labia aathad af aaatlae, altkmigh it aflat cava pM* Mparatiaa tea* 
tha aLac aa& axtda. Vhe thariua-iiao allay paraftuoaA In «ha raftartlam 
vu fl^it atata* «*&•? faama U ft graph!!* **aalaU I* 1309*$ %© IUUU 
tff tea «Ue, fb» tiaa«f»at therl** vu taaa plaaaft Is tfe* tatyUia 
jw oHflt tad to |aa& ar ianrt*fl. a i i i 1 »ai ■ Wr ■« 

^tiraaaa, *a ff*a tha final lata** 

I*la I* IM6, « aatfcai «f awtta*- «M varfcta **t fat tfaarlaa tta* 

aatal «m tMDB mum la ft tetffUt* araoihla tr« wfciah U» aaltan 
l aai -ta ifftifWi* UW ftgt^aAto Jft^i^ •» t** > «»* r»l 
ft«d finy mail la tiaa twrt aaaa It thi* a«tfca&. V »aataWr A # l*4fl t 
aw 4KB aaaaaa af tfcarirai haft aaaa fftH for aalyaaat U athaT altaa. 
J*Ur %# taa aar, aaattT* tfearlaft atttal vat « UWratarj attriaaltr phi 
waa UttaA In Lnji , i laafatifr. ft* aalllac »* aallurt far ftt 

It a#tla**«& tft*4 «aa W*ftl aaaaaa** V tW liH fWtaaa. HhUk aaa af 
♦ aaai t aa y a aly ai<fear oiwh pti a a aa ft fat toittu flaw aaata 




•ma waftf tafcan la aaaaaaar, IM t taia «aa flrat M*a«pUaH-* «/ «h* 
rateftttaa mt \mtflltom ftmortim «1A a*t*llte aagHtafaP |b •» •Iwtrlaalljf 
ft— til tpaa cr«^U f«i, 4t a#am aa |ft« lafonatlaB Woa«« afta&ftUt, 
that tali praaaai «*a ataUar tt kba thaa vafliaolaaad pr taa n tf aha 
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finsh tttrniltts Qaapmy, further work •& thit prow* «m dliwatlwrtO. 

ffc* toxicity of u»r ptrylltoa iwe^wind* bbS* it xrr* &ailr«fel« to 
prodnM fetrjllia* Vy th* «lo#*l toah «r»th*l ti«ll»r to th» pr»#»*trt 
for «r«tiB», tlwrtos «a& arrival to • >*rt **ftaftU«a th# IamtA 

feu to ioxlii Ao«i !■ r«doMd U » aUlPwa, 1 eleMd totffe jr*ttt*tUn #f 
WtUIwi fluorlA* with mt&mtfom ut*l m Iat*Hp*4 «l Ant, th* 
•AdltUMl fewt %• Am th* dig aa& t» tota* i fr p tl to* 

tip* pf MtaX Aft •!«£ «u p»pH>ft V *r#**tlag «sd fc/ «to «*• «f 

flplUitfiMB AMNklatMd "tar ftfa* a*«fc*illap n1f jJi tet dlMttlnft. iMtiMttfefUffifc. 

^PPI lENSPP9| ^PJf PJ(HPMP*'!P*^WJP^PP^ 'W^^^ *PP/piPJ(^^V WPUPP™ ^PPW^^P FWrTfW^V PTlP^q|PTPW W*™ irTJ. ■ .• -A = 

trtiftth totff*p*p*ft as. ttgklattov 

, '^qi^^ JP^F^PJpWPIIIPJP * 'Pf^^P^PTP^PP^^-PPJP' ^|piTW"*W .P* r^^^r WHW^^I^^PPJp ^^W^Bf ^F™^ m »r *TP/^rP^fP*PP™^ K ^* 1 ^ -^^7T^^T^%t"t_'ii^ ^ 

«* 4**«l*P«d *t AMI. It It « pIpM* M« FT«t*M, «UU<U£ «P» C 

*s«tin» of WrylUwi ftearil* *ith palates with tfcc aftAUtm «f 4 

Uaft «bl#rU« «W©tt*r B i It haa kl» oaaaUaraalr tutom kaalth 

a^pa^jBa^ptf^p^ ,(a^k ^^pm jpJB^ftrfbPWl^lE^'-^l^ft ^P^T ^^fc^(P3^j^3^3t-#b^B(- a^H^ppl^L bv p^lpl ^1 j^^aT^a^pWr''w^(l ^pJ^fcpfc ^^^^^^^^\ , ^^^^^ 

aai&attaft. aa * 1 iliiiiii r aaala aad it* aauaanfil Tltwitrttf -pa A w %* 
tmmtk A* iamaftait taaa • : itmir a— i— it ' Mn nittlllll ii^lribMk 
thii lAtttf »r«U«i i« 1M2«A«A lm tte ptrr«at ipj jvttrtit a«d arttltUtof 

*ir 4 1a «bA to to«rt »teww>h*r»|, fh« maw ■ ■ ittof pr«pmt 
ftf tlipyUtm jav* pittar f««Ilt7 tofoia Own U« th* *tb«r «Mttos 



J*U* trm aaat&ng, Nwrdi at Ami as tth*r nathod* af fabrlafttlaa 
af wtili vat rmtha* Ualtad* %al*g »o»fft»M »*lnly to aoefa praimeUaa 
protlaaa *« th* auttlas *a& tarmin* af iiuioi and ttu>rtm t&Llato «ad 
attar •h^>*a a favavar, mm «49ar$a*mti an tfea nU aad feat ralUag af 
wraai«M aa& thorlia «tra aot?Uta&. th* *f faet af *aU avagUg m *W 
eradLn if aratttaa «M tiailad uA rapartofti In tha aaxl/ **7* af H* 
F**j*oi * niftilg *f tpaalal f «mt af twin vara fatricatafl anA ffti$»*& 
Mi. Tharta* feta NN aaU^allafl. fraa &/S-U* tUUfeaaai to 1* *U», 

:: ' l8w pirniilm #f wtitiNt ■*%*! aaA aa$|j*|4 ajFaAiwi #a*p#)Md<i ^ - 

PWUlt »11* tOflA&tlVM *•**« «U flXit J*«YUn» lfiT**tU*tod ** tha 

A** t*>«v*to»7« **» »»ateUm aonl wi< iftr t ***** *«a *attam 
Vlawrth, atadiM vara a*&* af taaU* affaat *a satariali atalafc alcM to 
nafl |fi p&x« iMilAdlag ftfaa&aa. vatol, araaltim aarfelto* axd uriifrai 

la April, 1942, ** «warti«fi *«rk far th* fftrtt «t**o»*&*t f4U« 
11*1 faaail ai af air aUtfe « r aBteaa m4*1 mi akam to to anai1ft*Ta¥ta at . - 

jt^fc^Jz^^^^^jk^^^^^^ ^aJtffc-^^^* aiAfl^VA a hl&a aaaMaAW Ja^aia>ai^ai^4kakaa %ft^aAft,aaA Alta^B •■^kAubI ^a^aV^k ■ 

^*l^alJP'^PlBf»"*awPJ»fT ^^BUjibV *J^BaVw™ **jiMr a) r^*"*^**^** aajajaaajsi aaaaaa7||rvaM^waB ^paaa»*waj^B> = ^p^pi^P^** aavjaaj 

yawar artfwt af ta* fila, * Mpjaar *# afraalart yrat a rtU* «***• «sr* 
**A taatal, traata azUa ***tlnc* »r *g m>y& V vat **£ «jt 

aj^Tiafta' ' ftfly *ay% m# - ft 1 * 1 to afft Hl 

Uttla svatoatlan i«iijut iha artiaUaa af tha bwU1 # A apattaraA alMtaaM 
«a*.tlac «mt faasA to «a taa jwraaf to prrriA* anfflalaat raalfetoaaa to 

wdftaftiab. 

Cba »r*«l«B «f v«l«r aarteaian vaa af pmnmmat laparlaata *±om Ifaa 
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Larg* >lntofilaa pila* mm id fce vmtor cooled. The typ« of a*t«ri«la 
«d ihldnati «f the pretaetlre eo*tlf£t or «st*lop*s *ara 4f«ittw3JL7 
lUltad. *7 tea melwur ptyalea «nd «nclB»«rtn£ tpaaifla*.tia&« far fU* 
•paratiew It w *hn« that mramtae It tlowly atuafcad %gr meltr #* rooa 
Mg)«tlvi, lb* tlMBleal Met loci, tlua tt»r Utroftaaad. caly mU 
•ftotati af aaataaiiAtitta, «*re «Mid»r*d m p«*tSttUtla» far jttw 
protattlon of vmIib aat*l. tfr«*lwi wdd** «*r%U« t aad aaLfHU •«**■ 
taatait tMwffvtVj Vur «m f**ad to wn in a* m m protiitin 

Vftrii safettaraA ^raaiaMi anatlur «u al aa laalafl ikt* a* Ife Ifaa ■ 
iHf jaralaitlai ng ^fa f* Air fiitrttui mm fttud. to to .tip parto*i toA 
too sowrlr Mated t* wnaAn to twi te tiha MMinnr iMlatoftto to 

. ^^^^^^u^j^^yitvy^^. ^j^^lfcJfc^^^^^^A ^^a^ht^aA ^aVa^M a^^fta^ka. -a^^fe Ifc^bB^s^t b> a^a^ftaY b^b^bJI 'lA^Lafe Ja^a^fcA^|iJ^kf^itoJ|u^^b^a^& 
"^^^^^^^wP^Wr*^ &^^^^t^t*^^^W V^^^f ,1^^^^^^.* ■.^^rTpl^/fl^^^. -.Tff^^fll^^^^BI^^^^^^ 

*•» toftoi to flad tMlr *ff*«4 «ft *M taastiaa «f «FMt» U toUtog 
v«t«r, fhlt ph*M «f tha prajaati togatear with «* fttatattoc paratoaal, 
Mt ir*naf«fT«A to tta &!*■£» Latotattrj I* K*r«h, IMS, aba* tto tefga 
aeala toatlac j>m?rm m* mp Km*; 

t«9«r»««r«« «Uebt)Lr «M> tit aalUac f«u» tam^O), ttmtt Mi*X 

ah—laal ■wHift plWlAM litfl* VMlalatM M aitMt, altim^ W gf 
90<b m& Bftg ItettiVH pftrtd t« to ittUi la Ihs ar««»M« af 

«alt«i Mvnlk «ai aXtt fnt^i r*fr*ttM7, aad ae fftHiapi m taitakla 
f or mm la thl* af pila. 



U..S3 





iia PrtitWi illfyt 

IftWj ia **» prcjaat imnl proUasa arot* rao>trlfcg Movlafea 
mmmtutog «h* praperftlat aad f*J»lc*Uwi af wUu wmIm allaya* 
■Um» tefan the W, waftlM Mtal mi relatival? ioitm, thar* m 
lUtU ^rti stoat Ui idl«7 irttau. ShsMfora, aoaa&Aara&la Mm va* 
«#Mfta& to tha atad/ af aUap ajatafta af ajraAlt* atti later af thoariM, 
fctajlllM and %h« rar« S*rtfc«, 

• Wit <nfk a* ifntaji jdiftra mi mms. 1h af i§4&. asd %b* 

<r«ti wfWm »yt»<M »m fHn» i»iMtl<ft»aA, Mm • MtUf *aHr/ : 
mIM WJ mm AlaaarpreA far tft* afftMfttlM ftf ■■ —<■■ Mtal. tti mm : 

^^^P^^P^P/PTP" PIP^P^* ^^^p^^^P ^^^V P^^PV W- W#PW W^P^ P^^^P/ JPP^ ^PPJPP^PItP .V^P1P> '^PJP ^PJWJPW^V P^P* «i^P^B.Bj M^P^P ^^^^^pF^P 

tm*~tm»A that ir«M aarfcOai aanlA W protaepft In fa*****? V tha 

~tf|iRiblPt&Ap) >(C : W^4fcBi"'(SEM# "V&tfe 4M^%Qm« ' 'JN^WBW* 't^ 



•Ma tailnU* frvpartlaa, mm *i ugh Mflty and. Ugfc *»*r»al m»- 

MCtt*il9 r t W*M MrMAH MTI M Bl lA t T M U fMttU* altaTBAtiY** f«T 

lurMtm mm! fM im ia fllaa, a»A thl* arMptat * mmUm imy «f 
tfaa train ■■Tim tpttaft* Im mmm AanlapaA at mm far %ha p*p* 
m«Um «t »vm1m aatal AmlvtA Ml tlx «at MftUt Im utal m ft 

tfTMftitft ij IgMlfl ■ h |U| Mft MMMV MMM f*¥ M# IMT ftf : Ma MN 

M^P^^PMP ,WJ PP p .^r^rT ^^^^^^'.^^^^ ^^^^SPr w ^^^^^^^ ' ^^PPP^^P IP^^P^P/ ^PP^P^^^PP^^P^^ PT P'PPP^^P^Pff ^^P* ^P^P^P' P^ ^^^PPJPai -^P^* . "P^^™^ff P P - - 

^l^p^^^^p^^ pr ■ 'jpU^fe^p^p ^^^i^t "iw(ii^^iBpS*ifc ^^pi^P^^ Hi^P^p^l ^pij ip^(P^^^fc^^^(**^^^jj ^^^^ 
«Jw m+i p^mm • tor «m fr*M«tl» *f wmIm mmI, ft mV ma Mda 
•f fcfc* ftHvM£ tantaiiil ■■ ftf Mtfnaalwi am talffnt vllh initat 

m «m af «9m1m la fllai to firftffjuw »l*l«atM taajdUraa %*»t tha 
mrMlM mw a pra%»otlT* aeailac ta punt Mrr#«laft w/ tha paoltas 
Mlar af Iha ptlai* Om af %m attali ttigpaiaA far mm • pratMilva 
•Mtlqg Ma aappar ( mA aa tha va>lM»aajij«f aytiM wma apftrtMHtaUy 
aaianlfiad it aaUVltah the af allay that vavOA raamlt »t ft imlp> 



aa^ar tstarfftfta, aaA «&• aorraalam raalatanw at mm m allaj^Mt ttmftiaA, 





f tad* !!■ vm •*# #f fto ppJMytoli tM*4. to poltoring ptopftppi JpAptv §• 
vote, to* «ra*iift*tla nntw «m iwritam pM tfap pfallitrttti ftl«p-»» 
«m iMmtfMtci im imjmMm vftto to* «— ***&Uu 

I|p«riMftti p»rrt*i «*t ** mthir elta to* lMUt»,t«A to»t p*lyttp*« 
mmv Mltibl* im mtpatfwi Mtal. It «u Imi that tfeli pslrtilitr atok* 
•M^fr -topf toglfalto fflNVpfftot Mi ttfpBlfcpB, MMfe Ml tottftpjpto MWf^ptop -'v 
fttoU*— M* toarpwt tu pp «tk , ftp I+p» itotp O pIImm <rtpj> mm) 
ftoto >; to* toto 'ttf 4toptototo|f to* •Btotop'NppWptopBp* -UpplMMIt IM^p ^Wdt '■ 

MM ~tvA 9vnltt toi# iPptototot to SMpL '-"to iMinMfHMpi - ; 

^ppt^jk ~ *~jp«M^v} ^VV^ ^^Mpjpp) 4ppp^^££^MMS ^pjplft(p)(jppp|i^^ ^i^t 



tttt^inAA^^&AibMt Mrato M tAtr* pHttprtsturlapL. (h* ana^l at * --^mi| 

wIPPpPpIIP^^.1IPI1I^'PJM>^PP(PP Vtp ™ ^PPPP* fl|P^MPP^ PPp^pp*?P^|PPPM ^PJ^^P^P*PP^ •■PPfw^^p* ^F^W PPP" 

^ijjifcilJ, . ^ .rfi^ .^&Wi^ r^^^fc^t j^ai^* Mftoltoitopy&toMi ttitofp*' 

*■ ■^PPflWJF wP^B^BP^P' ^^i^P* ■ . ^^p^r^pv^^rV^^pt P^ff . P^P^p^p ■ ^P^P 1 P^P^p^PPP^^^PPp^»'pr"PJW^^^P*^' .P^ppppp^PJ^t-'P^^p 




4*f&+*k *t Jmi, pm* mi Mm tort ft*** «Uv«r «pl ««U *rt mm****!* 

^| ^P ^P^P* W P^^PPJPn^PPP ^P^PJ P^^^F^* ppPJPVP^W^PpB PJ ^P^WT^^^P ^^^VPJPF^PV ^PP^^P^PP^F^P ^^^^P* ^F ^^^^ff^^^^P*^" ^^^■■^^^^^^ 

tUnr *r mU «m) piiprt it tprpAipn tpftititl vltt »l«Matpm* ttl i| «jm 

l|P"lfPJP^^^^- ^P* ^■nP^* ^P^^B ^PP^PPP^^ WP ^BPr 1PPPJPP"^P^» ^P^^W B^^PPI TP^^ ^P^P™^P^^^^^^^ip ~ ^^^T 

jwpfel ttpl pjpsjp M pjpf aWft Off tte aAs^sPmlHk mu artfrnrtai mm) 

^^P^^PP^pPPP^ 'P^P^P^P^P^ ^^PT -^^^P "^P^P/ ^^F^^^^ T^PJPP^^PX ^^P^ ^^^^^P' J^P'P^^P^P^^PPPP^PjP^P* ^P^^^^P ^p^p^^^^^ ^^^p^"^^p^^p^ '^pnp^^^^V ip^F^^T 

• "■■>., '■ : ^ ■ ■ : J • ■ ' ' % ■■' ■ '' r '" 

. .. ju^feM',^u|^yu ■ ^^MiA M^ a^^^M ' '^PHM^H MM\MlUriMtiiMMP^b^^M^III^MMMWMiMlMk' ^MMukhBM^HM. lAi^^k A >: ^uiuw|pH^|blM -MMMB1 < ^ft^B 

.. ■ ■ _ ' ^1 t - ^ ■ "" ■_' 

^(p^s^(pwfc ^^^^ ^(^ffJip^fc^w^' ^((^(jp^pii^^wp^^^p^ i(^p^^^pp^i8^p*s '^fiiw^^ ifc^^^ '^^(((Miw^wfc^i^jpi^pjj 

VJMi AMp) flP^ ft ^9tp^ftpj0 v^l^p^Pjp^lp^E&SW^I&pipIt 4M|ppftA^pjLpJft 




if ptopjifltoi frvi vbtttai pjpl Mm fltrto wwplip)l»» Vhto ppA«lto*itopl 
iff t J t to M97 «tftrp«UT* to Itol to* tot! *rta toM ■** ktfi «• to 
toting*! to tvtor t# fwfipktip Ito flip, fkp jmm »wh h to awi t nmAi 
yrai&Mttot It «u vrliMrt a Mfftftt Ap*1 «f Mik mmU to Ngbil 
W«V« It «PftU V» nto»i l to|pMflMipf|p4E ytft«Up*, UpBM «T tb« pp* 



ai«vt tf» MMMth f tof tot* prtoMi to to* H«ptottpB Vy«jMt. 





-CBflJRIMf IWFQnMAIlOJ/ 



Stall latfcar prooaai «&* 4&*aa& bauuae It oeola Va pat Into aaooaaafbl 
op*ratiaav *t an aarllar £at«, K«w*var, bow that th* mar 1* vr«r, 
Itortbar fwaaarolL thoaXA ba tsm ea «ufa altara&tlva proaaaaaa, 

Hoac**iu»<M» p iu atoAlat h&d lfidltatad that ur aal— Maa»U alloya 
to aatraraaly oaafal m peaaitia flmld raactanta, Wttii* •* *»a 
la* WMi-m tt» af tlvratb for miwbi, ma atbar fafr a taK * *««tm. 
TUi jijtfta* «U t*t«r«i*ad WA tba •»l«kili«7 «f ajrasla* U UajaM fclaattth 

twiMiiit «Ut« aaraftllr, ttoaa tola hu «» partia* •* th* ««»lUtata 
aatelt «aa tgratam wr« alao af Uttavaat In th* h o» iwj 



ala* *?***** ato** tfc* *athad dafalapad aft Sam Itata @«31«f* far Urn 
jBpaJbfcftto*; (f flftttf'&ajl f t* f I Wt tA* •** *jf A tlMlrt***Gto* ftll4|7V to aH 

<UM^jpt%" :^1topNHH> ♦wMwfai jwf tf it *jf UtttrtHj, tfefciiaa wn MAt 4f * - 
tiVfaft Hf *£• Mtal *ttk iiiNMMdtet titoattwy ■itinTitMi tai twain** ■ 

: irtiulii kM tan «w «f Mm ml aB*lffa*t*«r yr t t iu* to 
fakrlaatlac ttartoa UHa* tot* tfaa 4m**** ^n, *** It *aa f*a*A tfc*t 
aoppar la *W7 fca&pfel to i**t**tl*£ th* at*«l 41* fra* tlXarUr vt«h 
t&trtaai at tfe* |imiirit»r» ** **frf«*l**. Ilata tMi la * hick t«mp«r* 
•tar* aparatlaa, tha thorli aijaar arat*» fc*a Wan ttadlaA a*t*Mlv*lr 




ut*rlal t ana 10W1I ■»*allwfi«»l «p«rft.Ut&i tttfftlviftg thli taUatle 
me 4ml«pM, otbtf IkarWe illtsr tr**«M «hteb rat ttndua, tat 



t* «h« WjrllUa total pr«teetl«n yr«efw at 0#U^« # 



»«yUiwi"rtM trtt«M. a»M «u«?t **r* f i fmt la tb* *•*£««• 
ntamtlm <mtwl»m *ha» toft*! Ml* 'toottm" per* «MA» A* 
WyUlwi ' thwiwn mi torjrlliiro-waAlai 



•w 



/- ;ltaftU# Mi* *t !•«• tut* toll*** •* tlUn tf 
«ai ttff - ggrth iit ntwi with t»rti1i 
Mm rttMrcfc fr*«r«tt *t L#* II mm, 



■■■■■ ■> / >:y 



art iit i* iMdNpjpjtia vlth 



U.»6 




«ha MU1 production and. raMaran ear* la* aa at Ax* r*gairaA 
tha foa»lB£ af May l/p*f «f f*fr**t«irjr ta&lsi af f»rta*a pferalsal 
and Abasia*! prop*rUat «od af mat alaaa aa& H*p*i, II mm tteif* 
garf that that*' t* NAa »f lurt rafr«Ata*r »*tar&alt af Ugh port tor 
far «#a m «mU^*Ui, Mutt for rawUen iiikm, ar**lM.at far 



a«Hla« ait#la #*d ill^i, vaOUtla* aMal&a, taifM aa tjpl * 4hJ|^U« 

i, 



UD, H,0 t : trOj, «hDa # « 1«it» < 



Ialaz*iit ; ^ka AuMMiMi. Aa ~iaa> lit l a ^M iaiar :at*iii£la* 'itf . iMiiii'' 
iaajtoiii,i t I» a* attaspt |a Mat that* Fmtraaaata, aimaiUat af 



7'^ ? "« 



wrgHlsav, slfy^&at *tt**tt aaA aafai^a war* yff§teaa&* A Mater af analalai 
#f $k»»a a a a^jw a fl i far «Joj*i*i»a»**l «»•*• Mrs aagHiad *y ** . 

jaai **« * Ju|m> a# a^aAMn artulVlA*. af anaaial srai>«rtiaa 

^■■^P^BW^^P^V^P^P^H ^P* ipBP^P^^''PTPlP ^^^^ TPflMIPIP^P^P/TWPP^ TPS^P^P^PJniP 1 "T^Wr ^■^BlPJrWPFP^P^^P A ^P^V q^BT PI"WWP1BPP' AP^v ^^^P 5 ^"^ - Tifr^^^^^P 

.1 

jaracm *lw aaajaalarafl ft m*4 far aalmtran mta • : ■ 




" fff A l^ltaataff' jphtwti m|1A a&tk|iM& fcafajr* tlajfajpl 

'^^^rt^a^J Jafpf ajOCSj^ "^^J pK0$^^^ft Baft ^^fc^^^M^dB^^^^fe' ^fc® a^B^^ft JP^^^pa\^3f^Ma^((tt^!(^ ^ 

aarMAaa # pf aitrldaa if tltaAlwi* ^rttatvii aMMbai aad mmAvai aa 

f 

vaU m a«]jaa¥t«a aartlla, ftaacataa «ar%iia« aairUiwa «l%rUa 4 

i 

I 
1 



faarlaaj allrlAt, a*d vnl« aiaxtla mi taraaU*at«i. fills af 
all taaaa *mvmiIi, *Mft aarjAUaa, knUlw apt taarlaa altrUaa, 
vara aaaatvtat far aa»artaaw$ai |mI». t*a aitrttaa »f aarrllta* aai 
aaata&a* w* rtMft a* *v tpyg fitmfl r ■«»••, Ul 

M« alirUa ta *a iaafilr «M«iM %r ■laaiiairla aal star*, aa* 



- taa «Uh Mat la aaa aaaAaat laa af ««nti« aar» «jn aatalaat 
tiaaaav&tal aairaaa. auaa ta aaaaral aavi aala aa aaaaia amtaataia 
aaala* aaa aaaaaaanr aartar aaaalaaft ar la* aarlaa* a#aaaaaas 

■v ^ ^^WWala ' ^(a^P twwtafajA^A jMhaa a^aWKwwAwMKa} -'=wMw^ : ww" 

ltaallT. t* aaaaral. aaa aatlliai war* aaaa at* aaatlar aaa aaaaarat 





a*aila air aafttaa alah avaaMaa at taaa a^laaa ta a aaaaaiaa'Bfaillla 
to a#)*a**a*ttU *»aw*l| a alUkUr atataaai at iaaaa aawaat a»t 



w"^^^fc44aw4 fl^a% 'fltt^laaN ^fc(aaa^a^#> aa^taai -(fcHJ^aa^fcww^ ^MNP^w^S4a^kw w^P ^a^(^a%^fcl|j!l|aaft^| 

la a fta»lr UvUai a«a*a» aaa «uft* ayrtafcarU aal vtU Ma*** 
aara ytaaraaily aa aaaaaira la atri %aU U alaa traa af ani a i a t 

aata^fttdL m ■ w^ l^^a%a? 4w»a?(^ww^wWf^^ ; Jw^(P^(NW^|aa?Jf^ ^MlJPfcfc/aJJf ■ JJJ^^(^a^a^la^L Jp(P(Ma^fcjfeaa?^^^| a^a% . 

^a^rtBtew^' ^^a^|^w^wS^Nai'(i|^' ' 

IMVwkwMn^ ''Wttat^' 4|a^pw4^Val ^t*w w^WWrfaJ||J ''^fcaf fjM0t9tt^^t9tK^jt 



tali*, **»*^. alta-aaaftiaf , ta a aiag a* jmu«;« aai **■ y ra p t l af . ; : 
fa* «Ur^*tUc ajtaaat aaa aaatttifaltr aaa&ayal la aaa faartaatia* 
af tap, ft**** aa* faa^ aara. 4 aas> raraat ar alia-aaattat !■ aavaivlat 
ti ivy til 11 law llnl a) INM «r ilrn, law M« « laai 
rtftl* *af>. aVa taaalat *f >altlag aaajwi aaaalait af ■n a a i l taj 
aaa Itr pa*tar Uaa a aaaaaAU aaU af aaal taaalai ar a aiawt aal 
JaUlft*. la aaa m ar f* tag aafaat ma la aaaaaallaaat 1* aka 



■WllMtlta *t iirmi pmnr* ft* th* pwtor ■mtalMA U a «1*. |» 
tali •»••, Ukrl**nt* mm aa «•«• HaarU nil, •%*., art aftaa 
a******!? ft* fatilMat* traasaiMUa *f taratwr* M«m partial**. 
Mfflttltj' is aal* r«***«t 1**»***« tit* fta* ata* «f fth* **|Mt 
fctUf ftfMd. |Wfwr* t l**c* cmlUH tr *ta*r far** *«r* #*a*raUr 

■Mlitri ftr tfc* taflttlmc #* kltlif Hthtl. *2aa Mfte^MHf *M&** ' ' ' 

a* J*rMt.»*r* ftaaa flfM" a* M l*4*iM,#»»tjj* ffcn**# t m4**J ft ■fla*"''' 
Mil*- ar»iri * aa aa* h—H** dMnt. Ma J***t lrtftj -Iht tthMlaw ' 

^^■■q* Mi*^ >^p*v ^^v^pa *^BFW ^^^^ ^^^^ q*pwv^****M> . w^^^W T ■p^W^^r' T**pin.fVw« 

§y >*lilft* ■* fHMmi, Avft^Min** ftJi* MsaV*v s^tiliiip'rttfM^iyRp' 




I ft* «Uta fta* •**!**• ft***. - 
t* fet «f will ftaalat firrt % aU»*)a*Uat tr 

JM*#|»**:flr^ 

U itff*it «1U fta* pMtaftt. AtHia •* tart*** ft/p** 



iwrtlMi tiW. *>«*r*r* at ti ^ itt ttfo «f xtft** •**••** it 
a*t prwtUfeU* ft* «*i*U **a* tr atria* vtf*«*tttt«i fm aUaafc 
ft* 47*9*1*** •»/ *v*$**f* ium m tr ta* mm tari** tfe* fivtai 

4*%*Mlt*)*) a*) A Mpr^MI 

jfijgjj^Mk^ ^^mfti^tm\-r lattfffta. Ma*l¥la* ' mi *mta*kl * mmmm)mmmuftoffi™¥j$$ 

. |M|^p|pi|ypP9 . ;PM*\ ^■^jP"WWP*^^WP*iy Ww*w " lfwWil»» ™ ' •*" > *'* 1 ?^mmm*m]m^ . t'^&'j-j* 



* m\lm—*K%\at m lU-prtwUf Ml mr« tt« ftnrt Ml H mirm% 

>» » to»I U* cf illfttl Ml mm** **U— mm ft* ' , 

fth* # i< ' F*» — t M| «Hk»4. ff» fMftMt ftha mltrUM twmm Mftan lr 
fMgfelt* «ft» mmm—U *m* ttrai U a L«*f*r mUUg bmU «f |m 

*l«rU« Lk (MfUu. twMiiti «f miwa | ^ M>trtft i« Ml ft* fl«* 



j ta aa tAgh aa £40*0 U a ftayfctto araslUa without *aj appraataUa 

plate? la euWi aaataat at Loaf a* tto eaapaeti vavt kapt #*t af 
«lra*t aaataat vita tfet tnpaito. Fr«M*d iiqMti if fed aatU to 
*l*aft to m U«h at §$06*0 lm a fraaalU araaUla vlttoa* aypmUht* 
laaraaa* la aartoa aaataat. 

II ni rant ttot tk* para altrMa aa* aavaUa af tto »rt- 

viaaaly attatlaaaA aatola *a*M aat to aaffUlaatlr toata* to 1 f»*»»U| 

Ustaal flat to vitkttoaA aatoaaaaat toailiaav aaaaat far varr aaaH. - 
iroi laa.* ttoaa Mite* «ra wt toK aa* a***lv» aa* urn* a* 

W'toataaar toaaf* a&aatla flat aA amwrJM attoiaaaia tiitk aariaaal '"■ 
toal a toal 41m. * par*ma «a> tf falrir al«k aalfiaj palal, aUa* to 

toaillaj afaat aaft aa a Utrtaas* la faailttato araaaslaataa af praaaara 
) totoaa* ••rtlalaa. altria* araatalaa aa* aiito »ara fataai la tali 

auMaa*', 

Ito aartUta atoa ta a vary par* fan atosa* llttla toatoaajr to 

aal to to ftrat to ilia*! m atora toftoa a aUtoraft to* *f ^fratlatta v. 
. B^ijtoataal irtiaafta aaalA to ■tfalaaaav - A araaiaa -aaaaaM af aai a la* ' ' 
4U tot «la%to aaf fUiaHly to wl%totoa* toaUlag ato* flMi to to- 
totoa «W aaa 9MO*0. It to* fina* toat Ito aailtlam «f aaAlaa 
alilaaftt to tto paaiar aarrat aa m taaparair alator aa* av«*Uf t aa raf* 
fcaa toai af tto fUat anAatt. ttto aai^Uaa §f I to • par aamt at 
ifM* alttor aa to* parta* ar a salt la aaltolaa, to tto fat paaiar, 
4«vt a alatoraa yrataat aavta* mp raataala aaatolaal atoaajta vto* 
fl*at to *ppraxiamtalr MH*e. &a Uaa raaalalas a#tat ttrtH w 
faaad to to laai atoa o.i par aart. 




Iff i tffWlffr frl 



it Mmmi nmn unit mttmt 

ffca 0kM4ati7 Otvlaias af taa la*« Prajaat mi imtM la taa 
rpriKf of Iffa*. It* mim pwpiiM wm (1) ta aallatarata vita 
Ua ■at*ll«r$4aal DlTliUmj (») ta eaataat rataaft* ta tte iMittf 
tf mraaWa m1 piataataati (I) i» inly taa FaAtaaaaalatry af ttai 

fltltt* p»«i«aU| (4) M 4«T«l«f piMlU* pTMfHM f*# taa aaaaratlas 

r 

•X plataalaa fraa «aaia« *■! taa nntii atatxattt (*) ta imlif 
aaaAftlaal Nttrfi »«*aat tiftvjfctmt tl* prajaat fa» raaaaaaa, tntoil 
aa* prataatlaai aaa (a) ta ataiy t*a apaalal aaastaal jitttw wUa 
araaa la «m«Hin «ita taa aaalca af a plmtaalaai pila. 

UtaraUf, haamrala af pnUmm anaa U taa 4aal«a af pllaa, aat 
— ay af iaata wh aaaaaaa/ allg aabral. a* Aaaa. fkqr r«a«a* fraa 
alapU praataaa aaaa aa taa aataralaatlaa af aalafttlitlaa, aaltUf 
j»Uta, vtaaaatU" - tteaat* IHmtMtlii af aaalrtlaal prafclaaa) 
lafalvtts; rara afcaala a l a, payalaal aaaalaal jra*«rtlaa af aarlaaa 
ulii« ta IrpiMl aaja* pragraaa aa amUlaaa tola*. 

tea topartaat prattaa attaafcai ty taa grata {atartlaf to Mf» 
1HJ> aat tla* af taa ftlffaalaa af flaalaa prataata ftaa aat vulva 
aatal aial lta mpmli, II aaa af graat lataraat aa* taparUaia 
1» taa Jaatfft of pllaa ta taa avtaat af taa affaalta af t]U - 
aatlta malaa prataflta fraa tka pila fftal lata taa atyaaa af aaalaat. 
fllaaa pila aparatlaa at hljb taaparataraa m taaa malar eaaaUaratlaa, 
taaaa atailaa vara aarrlai aat at 600* «al 1000*8. Aa aat aat af tat 
ftlffaalaa ma ay ta taa par oaat af tba tot*l aaaaat pvaaaa* at tfe* 



alffcar ttastratar* far mm tf laa flialaa nraiaeti, tat amah ltit 
far ataart. laa taftiaatlta •ttilmtd **■ tiIuUi ia aaatrlwatlac u 
tbt taettUn taat It mii %a ■Mtasftrr It «aa laa faal malarial. 

Am alUat |nU« aat laa aifi taaaafmtmra lafralama vaia* wm 
maaA la tat mtwl af flaalaa praamott fraa vulva ftp aatallmrflaal 
traitaaat. Ia taata aaaarlaaata ftaa mUUIi irul« vat tatM la 
taaa+raimraa aatra laa aaltlat aatat (1100-1100*0) ul la atataat vita 
vartvu wktuiw, aagllamlttlj tvmattta* ia attar telilinlukiv 
taaraajU? fttalm* frataatt m«U a* rtaarat vltaaat altarta* 4a» 

MU11U at*tt ff It* VTMiM. fl Ml fama* Ml »f MM flMlH 

arataatf aart raaavai la alfa aaraaatafai, valla laa aaytaalaa tat 
»l«j^|f« |^«t««l »ir* ltf I vita mat mmaaaa««* %*•**«» la 
aUltlta la alttllllaf ami ammj iaa flttlaa praamatt, laa — taailam 
la mma/ aaaaa «at tat fanaUaa «f aartUtt vita laa Jpapatta •smalmlma. 
tka aUltlaa af aallaa alaft, laamaalmla vita tat aaltaa att*l, laaftai 
ma gaaiVi ataar flaalaa arataati. Ira aara aaamlttt yaa tfa l af laa 
flaalaa pvaaaatt mma affattai a/ UtvUf art faaaa, |mh m Kl^ aat 
aU/ *Wam«a %*a aaltaa aatal/aa aacrattaa Hallar fa laal §a laa 

laa raaatalac fltalaa mrt4aati lata vita laa plmtaalu ami artaia* 
ami mama las* at to amka la«tr aaaaamala valatllt ar raaatlTt with laa 
•la* 

llti taaaana lat la aaatatr t/pa af attallmTfltal traatmaat 
■laal «| a aayaratlaa prv«tat far mlataalma. II aat faaat laal lav 
aaaaaatftttlaai af aarlala aat alt, vaaa ttaaalvai la aallaa mraaiva, 
vcmXd mraf avaatlallj astraat plat talma my faraatlaa af aaapaaait . C* 
aatllai, a taawattaa af paaaai am* at aa tat faramllaa af D% aaa 




a&Uai H «tt«nlBa tfca «k!mI «f Iba urlahM! «f plattmlu U Ik* 
HUt Mill *»•••. lafaraaftlM *»i •H*ls«t la tal« •***«- tat af- 
f laity «f MtaUU *Ut»alma fa* •tbar mWi w«A 1b tat •*•&>. ttatlay 
iMIu «9H JmA« tfci tlttrltetUa «f !*• flitlva fntMli, 



4 (taar^ iaaalitry fray «*a«*«t«A pUiMrlac vprk *a ta* 

^^^^^^^^P^fc^fcji^^ ^t^^^^^j^^^^^^^^f^^ la^l^^a^B^l^lB^fc^ ^B^^^^ ^iJ^J^^fc^P^k^^JK^^^^P^ ^b^^P ' ^bb^P^b^bQ^L^bbbV j 4PbW^^ 

■" j'J'' ''4'' "V • > . . - " ■ '-'V!*','. 

AlMffrtr*! «*i ttt l **l Ml p*r»l«*l prtfirtiw jstavrttflj- 
•MUt. th«^tr«l *^f»tl«a «f «■«, at Ami, f*Ml|«l fr*a a» . 
attaaat, tft IMI, U Mil araalwi lm * a|Oftf** at— pBuri. 

artlrt ««0««tit a *f ayplUatUa*. teut itaAln mm »!■ 



•f **• nvlllferlBB U tk* ftraatlaa aa4 ««««aj»altl«B •# Ifct ky&rtU 
ad «f th* tatttrU*. >tff«r«MM U «hM« •ftlUtrU aafgMtat * 

•ItU** »*W1, t*H—U m %U 4mmr**L%lw* f wv ftaat t* wm»% «t%V 
■my. fl^ IririA* fim t fiNiwlfMVkia ft« b*»bbb1x v 
a B»#»BtW Wt £pi*U* fCrtititt U atmr?, «*1U tW aMal it*!- 
«aawt*« la all ff*p#rftl«M turn M/ lt«a&4 »r *»1U bb»1»W 



IfraaiBB avtrit* i w ■ »•» •» rtaalljr wlta ta (1m aplr«<«B fat 
uA t^tta*!? ft«*af«t awUli tali rmtin p#«*«t t»WH «n*H«rt 

f«v yrtrUla* flatly «lvUtt mils a*Ul. tali Tar* a*ttv« 
flaaly tlviaai Mtal *r#TtMt vary uiM 1b aratvalaf vaty jmr* vulva 
ilM« It riMlM r— illy vlla Hf fM«ffu •• ■j t wii a. A 




^ aEeuniw iwfomatiph 



tamUr «f «lmily pwrt «*kpir«u araafaai atf.li «bt* ynpfffN* la tldi 
mumt tat #*v**at «f feai mn »Hlpp*i to *ta*r *tM*« i«« tat afa- 

^t^^^a* b?^b.1p^P^4^p1^J^p1 ^ ja^ft^KiiB^fl^BNflt t^ ^a^a^fc^p^lpp^p^^J^ 4a^h^fc ■'^fc^fc^fc^l^P ^^a^^^ ^P^^(a^^^^fc (^^^^^fc^^ 

Um aPMtva tjrtrtit' j TtrwitMi astal Ht"*? 1 ^ aldl jtat la fari^ftaf 
■tH iiii m i. aar ^bm aava* bbbmoh - liilajiitaBlti a* tl^lMilM v 

■^P^^l'^*' ^^^t^"I^T^^Bj^laBWl ^^^^^r ^a^B^aal^ ■ -^J^(^^*a™Jj^| , j^^^H^^HJI^^P^p^ ~^BvHP>^B^^^HHVa>^^B^P^9BBa^ ^p^pJ a^^^P^P^P*™^?"* V*BBj^ 

«MlA »Mt with ta* wa^ MHtt ift MlllMii Mtt tt» Mlli U 
fMfeat ajrartai axlto, ftltrU*, *■ HMH, ' b«U l»* lpaJ*#ta\*t ? : ' ; 
la #t*lUWta* with u* art*i, «al* f«rt aj«v«f«a anu'« trm tat 

' J t$fi&k/ftitt$ ' : it* aWlfirtiBB laaaa bp tN**^ '^^'^•^••^ W 1 ^*^ aalt* - 
aaatBTtai vmwc^mii %Ht pnnmmmi pfffavv *a astalXtiat SaawatatT' aatfeBi 
fir artiiPiM §v» 4«rt«ria», fna BjO, for imiMrli»alM|wi 

Itn'tln vlth aviNftaa aatal« afayawat Ana taa Bf*rt**t 

•MMalaft Ma W lam af fa* nut** «a*illarlB^ amraaa tat at aaaa* to 
aaflibr altoana ItatlarTr tte MLdrfrll* B»iijtiHPtBft Mi. w atal to - 

v « «w w mamiiv a|«i«a« "P" m • 

» iatai wax %■ partfiat ay flMl fill 11 laaa 
kH f la»lj Atvlaai anatw avtat *iai twm Um «r*r*a, allMbai 

fla^A atttffeMal MM| ^ftA Ab^bK MyMAkAf Haa*al ^ttatfal flaMV HH affaVfeaaX Aak H 

^aa^am aaav a^aaa ^^aawH ^aaaav aaaaaa* |BiBaaMaaaaaj^ aaaaF Faam^v .^aaaawaj w^par aa^aw^F a^^Fa^aia* a* a* 

tapmtv* u ram at hfinca. All «f *• ttev* «»•*• Cr»- 
lava I* Vt fartflal, la la* yar»l4ftl «a& afrltal laWpa«aHn 4 

a vatr tta^a a*taoa far laatr yarlfl«a41«a. 
U^ai 





f 



MppftUtn *f lttt«*a*t«lUe ii^mH jfttitg few vnata* alliyi — ■ttm»fl 

B«Nff*k #tafellUt ftf ***** * *— - , -*J ttMHAuMS atf 

' tilt Mflltl IlitfiH. jT^>»«rt<t |~r tfe# Mffetft fttft V>?« 
mudl 1m tltad-LM af tk*. fbiiaMUlitaal tk*wi»jr*kl**i an? lowi MlmlMtj tilii. 

twit**, |lw ftk* t«ta*&ttif trutnil «f «kt* vftfc vXwt *Mp -Mfafftft 

VtltUla At kid. Intiiliiij f^tUlatlam «u ■■■1l«ri(l ma a uttil 
:AarJpy|fjpi^ a^ilaMifi iltilti tf HM T^W : ' 

•faaaVfM «m aaoa. «*l*tjta- trtaajift M«fc*4 tw * «U* ttapar**** 
raag*.* la adtitftam to «fc*«Mt*« far W4« a«U»tl*U ftMi, Iter* ««-• 

"S 

* s « 

T ' 

tgr ftiLafttiaatlta* ta th> -gig ml fdM a*lt«*t t» taa t1t»Hn|,wH1t tfp* 




I 

m fta « 9w9*a? «f vim. 



Mi 

->Al«i *M%t>T Cms inliititf itMkiTM MHMHflkls (tv-atlHi vlea. ta 




toft to*fjlati» tot? ltttl* tolt totofift& MM wm&Xj tojg&fiA to 

* f P M tit to* tovtltoto U IW* *«r tto »«fctoUto «r VTy ft* fK« 

Mtoft ttf ftts Mtotoft IMi toTlltotji to * irflftntltot Mai*., ma 

JUM*. li> ftMfeMI fcUMMMfll HMftftiUiU. ito. tofttot Hit to to* MtolMat 

^^^^^^^P, ^^^P^^^PJpWipPP' ^pPPPHwPH^ ■ PJPPiW ^PPflP*»i^PPft PP™ ^P" p^P 1 IP^^PJ V™pPPJpPp«PPP 

toPita lMt tiffta. a. Mh ft* iM&Mp*to Amp 1*mp to^i* iHdMiit *ft ft-fc 

^^PJPP^PPP* '^^^^P" "™V^P^ "P* 1 PP' P*P^p^to^lJPPPP*^Pw .p>P*p pp^toPff&^F ■JF^pPjppV ^pnpV^pMn||HjpnppPP>v V^*T . 

fttfttt. 




'tBMHNi jptotopito )mA to 1m jpftiplp# toptiMUi pf tjhpftto; ppj^tMINft pftv • ptojft 



4MA# tojMtt# pT topfpfttto 



f p^S^S^l^p^^y^U^p ftj^ ftjtaj ^fti^p^jfc ^(fftip^pftft VMft 4pyft^pH& ftft ^pft 

%ppp8ppB(l ^fcpt ^w4sipi prf jpJfcp(fc4pfpp||l^ 4 fevpi 

^pl^fcp^pA^^flpi^ 1 ^p ^pMBpp^Npft ^NnW ^i^^tf^ -ppS(L ft% VIA ^iptt^lpftlMHP^f 1 ^^Ip^jppp^ ^jfcy^ litrifcpjp^p^pp^ 



iWlfGiJJjr jtoa mA ipip frto ftoltopt. fptftApptftyifty fpto Vpt ftpptafi 

I 



•MitoJ&ifr' : <4hft totffctoto Ptoa 



t tot Mr iff itoliilto Bm totolto «u toil! itotto* toairtl^irf to- to* 

^"^^^P"*^ ^» T .-WPJP^PPwP»toP^|P> ^PP» W^PntoW PPtoW ^PPpP IF^PWPPtoV ^nPPtotoPtototo>lPflH fto/ BtoJV 





f*et tfc*t atont m flutttiM *xiit*d, Mr ewll it U *to*to*A t& * 
ftuftllk/ MMl ik» ylltt wr« MMtff«tt«* m* tte fMjfetotA » t»mmm 



ite «ir rUMmn imUiUi *t tout tia* MMiato* «* * tow «tor»» 
<mm mOA 1* iitotMA V ffMttoM mmbmmM* lkmfm, m* 

^^l^fepf^w^B^^M^^NI^to^M^t^^^l ^^P^h^fci^P^^^ Ym^&4m^ ip^^bI^I ^IMm^^m^^ ^flta^s 

- MA MAd&> MAse MA lAsM* MMfctotoft* ttyi ateAar m&naAa am ttft*fcwafaat 

■ ' i ;■;.'.,..«:■ - - ' ' . -' ' 

MatfjiJHr mm MMajraA «fc ttdLMMb 'Immn*. ImII far ila MA'MM' Alia ' 
MttftteMt to tolt i*M*M» 

vh MtoM#A tor Amm^mmbA M ihm Mato jppMmWMbi m BMtoiA* ma 
allamallfB |VMMMt« AMhtAAl* f#wwJ. tfcM m£A -ftttM %MA MMMp* 

filly gtajpjA % «fM fU~IMf mm* nit* AMMtottoiA M ItoMlMMlit 

' ;i ; > : " - ' "■ . '.' . : "■ '. .,vs 

AMMto* to to# lMf MB« if MMA AiifW tttl MM irfftfttMl IkM Vni 
Mt MllpMiff Mil llM&Jf I* Mt iM»M Mift MMMH 9t VMM VLLX 

W m4 IsAb M^'Uto to MiMHii 4ftto to* toVi^VM^ yMd^toi 



#MitnNHMMi Mrs MIA Im *Mmt itwirt MMtidJr. ttfc Ml tta 
Uf«ra*«iM Mtotott to (to Mftftti toMr*t*ri*t Mi *»rr»Um t It 

$■ MMttlMV M>M»1IU M MT toftl MOT ff l Mtl VM Mli9r ««MXtf«A 





*j * tingl* tribe****?, la **• pr » (Ivtto UVwaUfry Bl*ht pW * 
**j«r vtU utoli* «u fmni «Ubt W trw (tor wtitr prttw«t, fkt 
Am f**|Mf§ Mk •* *9tl*a part fat tttt jnMgritt* 

la fh* phut «f U43, «i» Mm |*%a*ftt«*j I i iw i laUrMMA In * 
4ty pr**M* ftr M9*r»ti*f t&MMlw tM flMtea f#ifct*ta maA wmfam* 

f«LL*m* wpvtrttea tt %k» «*tr*n»irU* ni *• «k« IwxftXlmflrU* 

%• jipMHSIjf .fiipbWHl HHntH I WMMfeMfc* fklt fTftl I " Wli fM) ♦ W lt # f¥ l ^>" 
•f is writer in*, **r*lm*& *t U «M* fh» »r»»lwi «u 

<wiyyi tiUgr t % t—nt t M ft t fatix ftw^ *jfl» t Wfr, " 

fbuHr A «ttf«rmt %««i***Hr* (000410*0) «•* rwjltttft f*r •** 
•tap «M tww «f tfe* garni «•?• feijhlr «nrr»tlT«, f»r 1 wj'U **» If-KaO 
■ixtsrst, Sh* 6A#t*rgfr •* *** totrtw) fmatimi, at tltmattt* y ri t lmr * 
*t*h m»7 ififMtipt, fib* t*tr*ftoMrld« watt to gr ad ual is tot «tap*» 

hhimIii m. . MjtttfjMi aa aala atfMtffeuM iImiI ll 4a 4fiattfe£bla* 
llMaiMMMlM *f ***** MMaatl rft kl Ifi ftM* itaw -A flfg^lBj-gggi^ J , 

^H^^afcaajpppa waiapaJTaa^-aipajnippja- ^^aa ^^aaj^^p^* ajaaanff^a^a?pj^p ^a™ ^r^' ^^^^■^H *^^a^» ^p^w^*^' ■ ■ t^^^^^^^^t^Bk 

^^^PBSa^lpa^p^pj^ ^pJP'^^Mfcfjhw^^ fl^L ^t^L^b^L^ ^bft\ i^h&'^^h ^fco^fcfc :^phs^r4^ (p^i^^© jftj^^^tpMK^t ^fc^ 
«t«Mfe th* lavftiia at 1h» wi U«*. &U ttl Aw Wm «* W^aHVll, 
ilMBm» w*ln itw wtetog mt %b» wttw p>w»Jli tfWt 

th« «r*ftt*» utal. Sartac tt« ^M*tt k ta« f*r* pMi if fbt 
fl ill— iMiutf mn ll%Mi^W> Mid i% ■! immirttai ttutl ttuy 



fgijij %t nnoywd ftw tea *%iwr f m* t a ywfa wrtwtl 



it 4Mtf»6.» 

mU« mtt« tr«^KT «• tltctNtyt* «4 «p«r*tUf •* • mUim tmjm+a* 
<***»**} «•* Atiicnt «■* tout, f»taitj»l fl*ftir*t if «t*u» 

"^^^^^^^^^^ ^^^^^^^ 



om *f <bi«f u«NHr a****** fi*wu vm tn» 

ffcrflUHr i/H fiiil 1 if >f Mi* if ftaafilwt if 



v^'>^ "^.^^^ ■ ^fifc^mrfl^fcij .'.J^V^^MP^mhii '^j^h^k ^MAsflfcA^iift 4flk^L ^l^^i^^ tsi^iv' 



4M0«Wftia«t«4 u * f«n «IUofe mil W MpmUjt %• «M 





1 \ P*U1 to ftfaa »r»6*ftar« Iwrtltt U «b* KpUllVfieal W*tl*a «f tfcli 

*t A*** m y^iyt t aU^tw *f t»»»»p1aU1i flttUft pt pt tti i «*••» ftotrMpR 
•mU to iw wrt th* piat**l«i tfc* *«i» w » pu»» w^Ugr^. tetr 

vslatU* flwUM lor AlttUlatU*, «tfe wrttifnim fiHttlin «f pt»> 
WW £U«rU». It tfMt %• HteM Mi *»*% tht* ifmiln ««U 
to *ffp4ft«4 V *tter imh tto* tflwtlltfllfa. feM nfrM„ " 

itlaafctai mi pill pi to Ito fail that #fc«^t A* 

' ^uv^toto -to ft 9^toltot£toftl piNMijpto flip 

tto apjupnltm mi ytottHwi vfeitlh It Itiirltol in tto Ittttltwgltal 

a ipjurtHip nHit totoflL #• tto ffattytteci toitofe pitoltoto Avtotopwl 

— I -muAkm *4t«u .W* flitk ^AiMjMAl ■ftflMI fatta* ft *ma*toctto hmmH. 

•iMri ini «f tin flpttto y r t tort ^ 

ltm> yl» \T lrr MA. ttui tNlfc 0 tt* flMli^ pNiAi'li had. pItmHj 

AMli, Wa 4ft»£airtMi.. tka plxftaftlvJi MPU Uuh W apM^MDMl with Umi 





) pl«%n|n vmlA tfcttttfi vlttout toJj« *A*orto&« this p*Mtto 1*4 

to a' kigfc towUato&tUa «f %h* pUUdklm, A tot tttofffttttrp, Mft&Lt 
tf fcrnfll f <g fi Qwrltt thrta^i fto Mtt<*rj>%l*» fiimi, mm flttifrl 
Will, Cm atttoi ftMjtt MuMtttftal Lm * ww>«r tf *vm. fto mt—l— 
m* tlaMaJm m« MgtMtetoft fna «m MMttor ml trm *fc» (iniB 

•* aeitmr #f i «ur|M. 

v - Aftop ^pfonwiitfe&fc MMnto tf jAstotftMi totMM jwttitllt £Ht lip ' 
"jpllflrtj &t ippMurMt MMt 44 WiU. Ifil t# M) tMJtttot BK l*fff Wff^lliftT '' - 
ttoto vBi. m*f * *r trm tnm 1UM t lw M rt lapMfiUw, If I* tt to to 

' ' jAlll 'Mw 'tlliMn tlM>ttM4l "fto ■ JMMt tMk ' tojff 1* "HAt '' to^MjlMp* ' ; '* 

Qu tf Hu t*fW*i l*M» «f **ti«, Mvrlrt tM *ft MMtt «M to 

) MA**** ML «Xfe*atUV* ttofe/ U» «t«a« »M tflMH tf f&fttMlftMlt 

A MP>» tf tMJMJ tMtflfH ghMttl to MrtfatteMt l»N togM&o HlfWHi 
Md II MM >*M* ttot «M tf W*M> VMOt to tpMtffit tMfe tt 

rtatefttat tt *ft tamMk fcitffe&r ttltctii*. fto mm% MtttttiftaX MMMttf MMt ' 
IttlVfcUlt* tf llWlUrt tftHhrl MttttMttilitt tfctfh &M it fMJiiltU MlMMl1«i , 
«f U« flsMwMV MWtl • jglMJMOW MMjU MM* »MM t>l»» »ff»ttlf» Mil 

Mt ite *aKrifcr* wmu^mi ImmM imiiillai MMMiki After 1%a laltl^Hw. 

f 

M AttMpft «M MM* M> •» thMM tM<MI»» U ft M JMW tMltMrttMl f f» M )M , 
tal tMr AU M>« gt«« pMHttl MpMmtlMk IMM M» tf «M AfffiM 



U.4I 





v**#uU» wsuti «f MftHilw mn mtUUM ut*r to 
In* **** «f ylalMte» Wbm ( dLtUifk II «*« teMi tiul *l*t*ftta* *»* 
|UU« n&«M*t tf «| 4 MA f tdtfc * l«M *t*U« MM «f I* ttttilft* 

Mptwritot hn Iwlfiri titumli* iMtlur Iter* «gaa * §%tM* ytliitHW. 
1#4fU t*a* 4* itttlnnr 4Mffypi#li£&*V it *§p*jWf1 ft** |te ttwM* iasH*$* 
Mli |b»t a. UtWMiUt* to**** tt» Uvtar *£•**• |4) mA tfe* 

fctjdk^i #*) ahUa ft* jygyy^yi .gfAwM** (■ -MM 'MABMAdl ttaA 

' ito§A ; fk* kaajKUU$ tt nWvv jaI TfttitiriHltTfr flptttttlttov vwi ft ■*#***4t|'» 

. - jpjpj} ' .{l^Mk^MI 'i^i ''^Ijp^ ^iii^^fc^ ^Mwlpi 'ipf £^|jpMM| feftfti^pi ' ' 

ff*T Hk Mli 8biaf MMC Cm IMtittft MM * ■MAM&JMllr liitTiH.tt 
Mkt^iiucft Valai sata W amm Hf a aataall— alar kV^MHit mm *Lm 

FW^^^^WJF^^P^^app^F" ^^^^^^Fp^^^ ^^^^^^^^^^ ^B^F, ^^F^F^FJH^^H Jp^F^TF^'F^F^FlW^F'^^F^F^F^^^F V ^^^^ W^WJ^F^^ipFF^^^FFF^^ ^^F^^^^- 

m a*aaafcl4 *^*iM mt h» WIm||. a**y4* fQM MBDHHMiilMW 




v« t*«i m lbs fifit ftUt I» jpwUm, aM It wm g oi rril/ 

CLaaiaa^KL^ ■■tafl a1 14 taaa miiatir W aalaMa ttai Aha mHm*> 



■MM** th« rwiiltt vblA bar* tots npwtad Is mnmi pt*jft*t 
r«»«tti ml paptrt, it «l«fet W ft**U«M& tfc*t tta thwti» fc/dmMi 
*rt%«ft «ft* topi U ftaattt «f Im 41ff«r«ftt k^ArUM, 




fcftte t* tt» pftw *f DwVwiaM mj**t tterMA #Ait 
AM&ft iMftfogftlvA *J HlMHriblP Hp|ftl§ W+tHQt0l MM WMlftWA *Wf 
fftiii&ftftil^tcft ftvfthsi, flf ^|M*f4M* ^dtftft ANfti ftiftft^ftta !Ui 

W^P/ ^^y^^^^^^W^B^ ^.w^F ■ *W^ , F"^PPPPf^™ ^P^P ,^PP/ ^^pP^Pff-^JP^PpV ^PPP^PJp dPJJPP* ' ^P^^PJP 1 ^^P* ^f^P ^^^^ flP^F^^P^ ^PJP^P^^WpP^P^^PJ JPP^P^ 
*^^P^|^P^"i ^^P^'^PSPiP' P^tP^TP^P^^ ^P^Pw ^P ^P^™ , ^PpPP^^|^^P^PjTHW^P^P^P<w ^P^P^Pflp WrP^PP ^^^PJ^* P^PJ 'P^pPP^P^PPWPP^™'tF TppTwPPP^^PP^'P^P^PJJPP^PjpP : ^r,' 

w0k^$&ti4L*&Xj fv* vilb ttapptt I* itt -0t lit s»ipiftf*$U #£pjfpjpj| ^v*- 
•cttpf 'fhi iwr* parituK pp*p* t tht yvi*l«K pjmpjm mm #f minu*!!** 

|pJJ§p)4pjHp» IMPJpJIt • -••;»•', •»•••• ;r ••^„.^rc*^ • t^:ii^SSS^£^'- ; - 



ft piUWUft ?pp^pl4Mdupjt pjpM tpilft% wpiU f MliitiM Mpftvwli4ft)«' Mpt 

jjfc* 'ftttiivk. fcft #fl^d a HiftdAft MftM^ftftc ftaMtti Aft fta«lMr 1ft ft Uft&lt*- 
&MHftli #rtfft^pHftft« Cft§ ^ftjltftP ftftfpjpjl ttft MV# ^Mllft/P ^(^fftftftk Aft * 

Vtajritf jftrnltfti if fpMslHi Hi #f fM/' :aMk ImIvjf 

lUMMNpVijKtvftvtivfc #f ptev4tlnft# HftJtP vJftjkftftl-i WHI #MJI BtlJMppft #B tlNi 

V V'.' Ai • , ' ' " " " ' ',5 



. *f»li*fa»JT *Mta *f tt# amnrtt t ittf«ft%i IipUmm#1 fcft*p»» it 
«ft#tftfiifttfti!3' %ftftt tftlftai »i^t«I< w ptt*ir ft* ft ««lllft(<i^tt 
ftcvmi Hp) I w lltlraM V#Uc uM to OUtftft f<r *^ftf ili i n> i, 
fa l«MI« f 1944, ft fvftllftlftarr Ua&m «M AMM my IW ft wit «ftp«Uft 



•f putfrUc «ftff tftlwt IterUft gl«l»«t to mnplr Cft* ftftUl fdhwlMtMft 
lodli wlfh thfti* r««Or«ftft«tt, Aft «Uhkl«« v t*%v*B| «rfcr*ttl«i ivvtoB 




MHlVMt «s>*r»t«& moMtAOlrt It alt* f**££i£«i MtatUft* tm 
ftrtiwr lamUca*l*» mi. 4*u t** lentil *m1«a, %r Imrtir jUU* 
It* Im1«» tm tot Urn imU wit fcai Wu t w pi i t ti^ th* a**tf«r 

AM yM4)Mffci4fc- tfc# |p>t»&$ %% VM W)&M9&f tfMk tNttfc #' #*##Mh(f* ' 
fir iiriipaaitiir thm JMNfejA aiAfltUte irr 'td^tiaa ' 

••ttoi flittflty aiiQpMl ikmnfl tutiittt jirtolpftitlWi, <«p^MtiS4fcMfc tf - 

ftp lite* tte larv* vttl kaft %n* UtUII pUm* umiHw 
<p|p-ptr ipp) %tft*Y nip wJMA pllwM*** tkt jj#^rtlMAt(r IPJ9 



r 

la l»Hl 4 IMS* tbm **%xm*%im «r*i« tlatUr *ft*t«A It 
tufcw Uo tu k* (TMUr iMMMt «l«lHr V ta<r«MUc Ik* lain ^ 






tto M4ft«4fet»lttfr «* finite ***§««* «rtoM t*l«itotoft vftfe tot 
mb 4mMc; tht AhIb nraiiiil Milmt fat tha M<t mwa»ttmtm\M 

~ ^b^ - ^^^^^^^^(^ ^"^"w . ™ ^■^■■vn ^"^^ ~ "IP"""""f*"f b^bbbb ^^P" b^^bb^ TBjB(BWBr*pr^BB^B»TB^B» Ww^W ■bbwbpbb*p» : bfb» 

■Mtt«Ma «*rltor to tfeU to!****, to* tilt ft*****, * atttot tor tto 
lAiMi. 'to ihto : * liiitfl*. mmbIa umI fa* bbua ato ^JaMMta MA a 

lilfctl m towifwft %M-«*» *f *to t*» ti>ll HImi #1* I) f fiiH HI !■ 
tto w»TU«»tt« Of pmUtlar totov**t w*v* tottoit f or >q » ito *tof Vm 
ratt«Mfttn tort riitt »r«tot»& to ftirttii Ctoat vtiJUm&r totollip 
IMMtafn cm* toft* fp*aittlt» tf pm fram «fcl* tto flnta* jpftott 

» 

aB*ai bmhbTb^ibb.. aWltoto mbM ataftlAd to* MMvij-* tt* auM 

BJ^BBBB^BiBV B^"^^BP If BBTB^BTBBT BJWTBBB BBfTipaWW* WBBH ^B W BJ^BBBJBi ^BBBl BI^Bl "P BmPVW BBBBB^p ^BBT ^nWBT 

tfltor vma lr tottototog itoMtol to««ito, tto fla* mUItUIm *f 

#B HMMriU BB fcaAltm*. that BUM aMf IMbMMHbI.. Jbb|4bbV BVBbBBBBM fflP 
^^^^ ^^^^^ f ^^PMV^^^B V^^* B^^WWw .W^WT Jpl^BHPFV^^^P V^^^B J^W^^^^^WM^*^ 

OlMUlVlfec (to feffeLte to -VMM MtotKM «T iltotr t*lt« «lM «OT» 
Urn |MM fr«« «f Mfti««U«iU. 

Tarittt* jurtltwi to Ito t»Al##WBlrtry ftf <Vt ftntm yiftoili 

•to J»«* w» «M K> pr. 1^-40 to. f 90 **toi Ito IT aim. *r**t 
toa^tor *f ftts tor to 14 *! «to iMfll^d flbUB, A Mj*r MtritolUa 





Ifi tUa fUU twU«« f^MM****!? tf ftlMWtl 44 mA 45, tft m* Kfal 
fit* Mhr J-«AUl**tn*s ftf mm* ft lMMt t MM 41ff»r*r«A, mku tftUtiM' 
«n>t mm «*m%Umm m$«m* km if mm, u£ Mtir •*•< Mtlgnwti 



m» mm ittftmiM. U wtitU*, fttot^UM^Mftur*Ma%i «* *>f mW- 
Mgr m* «m»»»*V ftftft**tt* wur* mm f er «U «f ttett iMlftpftt mA tftM 



^Kh^fcKj^jRfcii »H^phB^l^ IPd^P^ 4tltS^^ tttftA ^fcjftpW^^GNBL ^■^tf HHI^P ^Fl^KA^^k 



■ ^r'&fHf 'IAivm mvImmy m* m* MwlN^liii ifctfiilj mm* fcM %Mti 
ft mmmm 4mmA fift* ftMi&M m* pm* mill m* mm^SmaI.' iftwMi* 4ft " 



. M ..• M .. MlM«ifcY rfM^MllA ""MM^ WwMAm^Mft 



l«i a mmm ftf ppi j cf^ fcy fPira ivt mtMM ftt tfeftt nflr MftLMt 
jf %>irtltt ftMlA m ftMMftt mA 4§ illw ft nn Miwfftjtlk MptttlftM* 



iyi. jfcflidL-Wl MlM&M* SMI* ff^l Mm 1 M lMM |M MM M&T "■• 

^^^4jp^i^Sfc(^^t '^^Pm^m^' ^Shat^tv 4«m^ J^^^m^I^ ^^V^PV^P ^^m^NMRWInIb^i 9^^I!^^m4Pm^ jM^^fc^^^M^^' 1 '' 



ftfyStttllMtiM M MM If ApM Mi #|pHMf ■ 
ifflHyllU M«T iMfMtMUt* tM*>tlMS M« MUM MM Ul UtMVftlMt 

M* MMI tM> MTMiM Md «mLT «lMl«t% »te»M mlM M MIMt 
• MM If MtftltM frM «n >■»■■! trlMlMt ^MTt.MtM MM. 

Ukor|MrUi iWMMlpM ft j p' ii ft MH fw mmwImi H««Im fT i wrt i V 

ft&ftftl*. f*M ft Mi ff lM ftMtHtiftft nw, MUX ftttlftM l»ft»ft M& 

U*4 



Mm 




ATOMIC; ENEBiSt AGr fSM 



•* ptptxptlp* mHm «■& fttrfcto »«UrltlB« t*m * «u*ift***V«# «lxtaro 
«f »«rt mrm* U ftpit** f*pto»to, 

jpjw Imli Mfi «l la Matter* lt44, vtfh * *l«v to 

•ututiM «f mrtm «m fttrtm mm. to MpmM jut *• imp* «attjr 
*• w* m**im*i*m i#&num 4 m* kmm« «m wtlto* it * trip**?*** 

Mtv 4%ltjUiii. bp£ i^tig^i f^MAititff 4dT p$^pittp£*p^fc&BpjUy' joy* ftt&fei "■ 
Mft fftpllatU. 



fki wilBil— if tli llilii wifti f ■mIim ijjwii n •toss** 
*l to »lto*n>U»t «p»lo # *iUc to* ymhrii |p»rtpjtt la «mU ttoU 
totto, ^pptjmftp* fltftauM 1 , •¥tola«ft f»t* to* UaApftjr S4**t «p* 

^^KhB^Btftp^^p^p^p^pj ^Htko^ ^p^^o^fc pVpp)^p^VMP*^4bJbi ^f^^^f ^^^^B^fc 4p^^^^^^^^ ^hB^^p^^B^Bjp^^j^ 

ppnI#U»« *f M f*«M biIbbmi, a** <»<r |pm>M to ttaaptor pa* torn 

mjk p*lAk» PPM BJBJl MB. tigllhir atatl&apB atoaX flAjiSM tPlfcp iMBjL ■ - 

.PPPPT !P^V^P^PpjP^^nMB ^^^^^w ^B^^'W ^BJB^T'BJ ^B^^B^^P^TB^^^W^ ^P^* ^P^v pPT^^p^p^^^^^^^m ■^P'W^^^P^ff •^^^■■■■^^^P ^^^^^^^^^^ ^^^^^^^ 

#Hpvy pjfjlftfapaA to MbA#« |p^B#p>tiBA p)f tt# -MMPSpW |p1kbpJM|| IMI •jMUp! 1 
■ ,■■'*.• ■ ■ ■ . ■■ 

Jf' tfejp Vjp* .#Vbbv %p|B^l4BjBj|f m^tm&i&Mf tiM ^bMbji pM1#bji Mpwntlftwi 

V p*A ffc« «Ml|MftM ikM »«fti»llBm pf mtmimt 
fk* pjpMM pTpMterp* v«r* Brtippti M Mm hMQr iwB «prtk« (r%tr««B 

, » wh mn am»it w* wnm» if dm #mwt *f 

— *f fete «Mi*tlw grtaltr BtelUrltj pf fkplr j^tp»?Ht«. 



Oap pf Hm jpHMtpal yrpplm mm «hp p ftp m y—p n l «f «B»rpt bmppHpIp 



ri«k U >m , ij ran *ftf1fe** tM Wrt Mtrm for g*AtU»im 

©u«U*l ?•* it* to*l«r atoWrt *f 11m gtmp, tin a»**it**l 

tmrtti ww* lb* #r#t jrtffiJifTr. MtailitMltiT ant rlatrlta* 

«u art «p itaiiar It «vUf«d far «b* Utffat raw Ami 
attoalsai talilal laniialiai iu that af th* nan SrtM) at IatTl) 

■Bp . MaaV. '^^^.a : --Afla^a\ j^^l^k ^^■rtfcl .^A^MAA BaW^^^^aV .^^uk^j^Jk^u^iL^A a^aaaa^h aVaaaiaaaai liU^M^hi ' ' 

. "W/ ^[ ^^^tAT ^P^^F™ "^t^^WJ™^^™^ WW^^T^^^F^* , ^^^^Baap^BJ ^^"a^Ba^ ^Pa^F^PJF^BBaaa^a^a^a^aB' ^^^BW^' ^w^^P^a^^ap ■ flFj^p^ 

M Miy MM^tiia MttiiitaaT tala man ' fta. aUitiaa a* -rtHftir 

^aaFajr ■■JP^aap -^a^BFaawiaFaFw yffwi *f^^pw wv^rf fWBPiw^ ^ ar^^^F^awB* 

^^^^aT ^F*af^F^F^a^Fa>W a^aB aa^^aF ^B^^Bp ^F V ^Fa*^» aa^BfB^^F ac'^PflF^FJpaaajr ^B^^^T TR^F^^BJPBP»B^^B^*^BT "^^F^^F :^Faw*j^V^BFf 

, ■■ It«a\aaalBr iaaM'aaaifci ' mm* aaatiaial. 4a avlsldBai -Miitlf W—rf v '''^ 

' 'BFjBjPFBJff'. ^B*W -??F^P^^F_ ^FaFffFTFP^w ^F^FwT^F jBEBBJFiBpF^pJ^^F^P 4BB* BaFfliaP^BaBJ^^B^F* , -^pF^^P^F*WF*^^B^^*PBJ 

M lto Dv ikrtnw *f aaar tf !ta ftimte fhtl» wmmnMm to 
tlaflaf aaatat** 

. Mtrfl** aB 1 i mmMMJH 4 i«U aKttMftt&aa. Il jhm fBBBt tart AnMfM* 

(IT) al**4a it >i » tHy ««*r»*ta4 frai t t— wldiii ay %*fc**%iifi 

.^Pj^SF^NPj^^Wk'^^^^ Jtk ^^(J^^(P)(b^(^ ^(|H^lfc^(fc^^"J^^fc(|H(l^JI(rtF^fl^^ 'lj|rt^|^F^lp^(' ^(Hl^^t^T ^((^^F^^l^^f ^Jp^F^F^^^t^F^F^^jp) 
■ \^^|F^F^^FJF^ff iF^^^^F*"(Fw^ '^^^^^FW ^^F^^^F^^^^^F^F^^^^^F^T •'^FFr ■^F^F^TaW'^F^Br vFW^^F^H^ ^F JBH^^^f t^W"tB^F^F^F*BF*B ^^^^^^^ jFf^^^^^^^F^^^^^^^^^* 

'4^0^1^9111^ F^^^ jj^^(W((^lF^F^^4^iFjh^ f^B^ jj^NPiF^^I^F^N^p' ' ^^F^^ ^IpBSIyii^B^BBll 

tmtaKMP*. »mmm mm m**m Iftmt «to m*bm Iff) altiwi« it 

«itrMti«« iqt m*fl fV«pft*w» «im «»rtai t*r %• f^«jiii«lkf«lar 
(n) hitnw cms 1m (ltl> titr*%« 9 * U%tl» Hr«Mi« ni%r*U §m\ 




trm *to*u*f «f ttot* tolt*» 



m&m* <M» «w «%Mt«Ur toto to tt* Motettm H«tti«« frtjtot 
«Im* tMfe ftoaMttot «ti* to* t* to I** In m torrttoffr* ?«* 
uttto tofonwti** *• «taU*U* in tto ut«r»tot* villi ntmmm to «v 
•f tto t*rm «l«M*totf **}m imymnmm to tto Htotottp* Pi*jM*» *» 
•tf ■ ttoto #3UmmI# wi wvy Dpt^MMtty pvwvjpji to tto tuftowi tip^ttov 
v*i* m %« >t «Mtotto« UNMlijr, totottto •* Mftlytto* 

™^P^PJ ^F^PWJ^P^^^IP^f ^^^f ^WWw ^^P* ^P^P^P^P^^p t^^^^^'^^^^^B ^PJP^^ J^P^ ^P^^^P^^^V^P ^P^P ^^^PflP^^^p? ^P^^^P^^^P^P#^^JP^P> 

ito am« •ati^u**! crtto ftofvA • M^to t«u to ttof «p*iart*fpA tttorp** 
ito. rtoMt rfl M»iftipj& f i i t tr to tot* vtt MtrtoA wi a 1mm 

fop *r «to«toal »•«■» tost**** tf t&mtto toito •* 

tpj>iitp*MpJ torwigtowl tto rtijtt. Xtpjr pjttoit totoU9*A fit tto 

(p^^^ij^pA^pi ^pjw^ ^WBf ^H^^(M^4^piijJ^ .JpA^^dW^ttjMU^p^^HV^i flp^^^ -^^k^^ jfti^B^^p. jw^^l^fa^^p^fr^p^ 

^fc^p^^J ^^4^4^^p^^vdPMh^l ^^^^ ^p^^p^ Jpp^^^p^^^il^B^^^t^^H ^(^f JB^ft'^fcMhHpl^L^p^^ ^^J^m^fc^^^^ ^ 4^h^p^p^^Ss(H^^ ^^^^^^JP^^^^^fc^^^^^^ 

*»ttot va* ton4«f#4 fit tto aatljrcto if 11UUI1 fl««»UM tofvtoi^f 
ttott h^«Xy«it vito «m«rto*to4 *to«»fai«««« V titntlm *to 
ntoi«t«i toiwftowip Mi4t (9) p»#iftor*f ftr tto totomiutiM «T ton** 
w mto ttflwUi «tr« oriU««Ur mlwM, toprmi «to «dapt«i to totol 
MvylMi (3) atttoto var* d«va«p«A f«r totwmtatof tto trm mUI 






mm%m% «f wmtom fcttslact *■& f «r tk» tm&ftU «r lUnt «f 

(*) Utrtattrl* Mtfcwi* f«r Ik* 4tW**U*u*» *f ttcttoi «tr* cr*»ttr 
InrlNd (•) lliiili AMlyftlMl MMiiti Mh jnraoajnpt Ad | pi flip! 

UMttlfcipA. th* teH Mi •MMfttkai. *lth, Ik* Mitt M^l IttMi «f 
■4#k4»I^# ppA VftkpF MMlf^tMlX k8& ^^pppM^p^yipJv' lfckwF*%prt*# Ak tkft 

kk& Ia ifci #3kfeppf* pkt> iftf ppf <k^ii*§jitpii #C •MMftytM*!. pp^kktk* ' 



— giMfci ^Bulj^fM av* -iMitijH faMtMl gMttiM «f tk* Aha PjpJppi» 

■il^P^PJPJP^PPJHP/'PPW . ;t^^p^*^pppp^wp^p^™ i|W . ' w^f^ ^P^P^^IP flP-^PJP^PPPP^ *pp^ i^J^r PP^p* 1P^™P* .^^P"^ pr^^^^pr " ■r^F^^ , 



MU m fir vfhff yrtjMi «• tai« «Mr «*U «W *■•*> 

MMd/MB f*T ItM H»M*lM HtMlt >njMt, 



. ^■■Mf ^■^•^p^ pP^^*^ - ^^3T ^^P^p^Jfe^^WMp^prt^ pftjp^^ ^B(ftp^(pte(lfj0 ^(^Mp^(fjpppp^p (pfc^^fc ^WW^J^^^t^^P^ 
■e^I |h mm^L^mIa MMttMl '^MbmII^ fk* I^MMolfefaB. 'flMPPMB 'flMHlft^&«B* 

^PP^HP** JpP"**' fi^'^WWf^P^^PWPtF ^^t^PJ^T*J!P*^P ^pJP^PPpPWBIWPW** ^■P*» T .■ppP^B T W«pP*pTP*P^Pl ^^"^ W pp^pfPIW^PP*p/ , ^PP«^^P^TP:pw^PPr" 
■WWW TP"**' ipPlB^^BpT ■* T^F T|pw**P^PPWW ^WP^PflpfW ■^pwp»vppp/pp»w"J^p/ ■ lr^pwp-pjPHww ^^p^»w 

-^—Jp^-.^;--— 



y»ril«iau-l7 Mill pmitai H iMil)r «f Una* Utttlf M «*&9*vf , 

Ike tpMiPfrfraitois pwfkltt «u #f»i«i»M. U «k« vf IMS t* 

U«fO I 






partly- ta»JUra4 tm %h» imla that w telle a»i t* aam 

m « ttttafafc Utaratafr *w 4mi«j»* «* ta?r«r«»»t ** «Mlm 
Crapkl* Mtht&t «f ftulrtlt, farts* tat p*rt*4 tfca artitfftta* »laat «U 
l» «p*r*tl«b F appradaaHOr U^OOO foaatlUtlr* aaalyw **« aaaplMaft, 
Cm aarrttr alftUUUi* tafaalwa, «aia% «u at fa* laHtaai 

fegr»a* af Btaaftat**, «m iar ta« aaalyvlt af urmlw tea* a ataytal t, 
vbUf lac MttiMt faf fte asal/ili af aftletaa a*t*l, »amtll*i «*t«l 
aaA iffja^telj MA Uaara MM) M^M^JpMV at Jmm« MaalteWMte •4.M 

-tihk 4M^M^ipMwk *^ ipwh&imm 4*m tkft jawNterttaa itf afrtoiift dn^feufc^ ■ 

MfjftlMB tift MV$M}* SJMltfajpajjfc&gE §M)MM?M f CV M* atelyita 4$ 
SalMlan aj y teUa Miataa mt» alM M*tt*t*»lr ajyliad w 

MuOjVl* «f MTtht. VMM 1MB Wff *a*f»l U 

f«UMU| U» If ■B*>H«» ffcMttMttftiM «f M« ft* tt» 

a*t»falj*U«B. «T ywrltr af «te Ma feattlaat. 

^(fe* ajBfla JstfBB^ajUjpy ^MMfpVW^NM^- aji(h ttw AMAMIaSL JBWajfc 9f ttMM^MPftt 
m& mmy ftaM^Mgvaaa&a teteM^taWMa to 9Jw ftatjA&J.ateMiB 4bT itvaMaM 
MBa&*f t# iBtaTMl I* tftf Mmm4wb Urijffi tat la fte MM**ft #f 

f^^fl^^s^ ^PBbV ^^^fc^^ ^B^P^JfcJjfc^k^^^'^BB^B^ ^P^f JMHH^tj^^l^ i ^H^L ^^bV ^^bb^bWA^)^ 



la fte fall af 1M6, a aaaU a*Mp M* fumi ta a*« a ytetlMa a jgr 
te aat a? toitraiif to m mtat la fa* attaint* at to*to»» tefttoftti 

J^KbV^^B^JJ ^iJ^^ifll ^ ^fc^fc^B^ ^£bF4Hb^P ^H^ft^^ ^B^^(^B^B^^^^^(b1 ^ktPVI^^I^Kl^Nlft' ^B^B^^l- ^(^P^B^((4lW(y(l^^fcd^^f ^^B^^f^P^^ 

aan apasUvanai^ta 




7 t fray ttWWflW 

(•any of tha ohaalaal rtaatloaa of lataraat to tha Maahattaa t'r»jHl 
arm car r lad out in tha »olid .ihui t Tha X-ray diffraction haa beaa 
inraXo*T3l* tool la ooakrolllng ui analyilog thrnf dry raaatlona. It 
rapidly dataralaa* -Aathar on* or Bora ^haaaa ara pr sad It frequently 
furniahaa tha baat aaaaa for latarai&lnc phaaa coapoiltlaa and tha nwnli 
of tha fwrloai eemyooadi praaaaifc. 

Tha Aaea f*roJ«ct ttartad voark oa X-ray atraatara la fl&rofe, 19A3, 
?hm aarly proBlaa* vara turfartakaa la coaparatloa with tha laatallographle 
^roap* La tar, lb* atadiaa vara axtandad fa lneltuia tha fiald of laorgattia 
chaalatry, ^rlnolpally raaaaroh oa nraalua, iharlOB, bavylLlua and tha 
rat* aartha, 

Ahoat 90 coapotiada or phaaaa vara thoroughly axaBinad at Aaaa t* 
oVtala oalt call data* eoaplata atyuttoyai vara vorkad <rot for 90 
eaatpoaada. la aaay aaaaa, ohaalcal data war* lataff l«taat ta dataralfi* 
tha ooapoaltieat araajtha foraala of aaay of that* eaapoa&da vaa firat 
datarslaad oy -Way fltfldlaa, la a*reral intpartaat laataaaaa, aaw ooapoaad* 
vara dltoorarad la whala or la part hy tha Way sruapi la aaoy caaaa, 
Wartant ohangaa In tha aolld ohaalitry of araaltai r« sail ad frea Way 
atadlaa. a fa* of th* mora lapartaat coatribatlona of th* X-ray aaailoa 
axa aaatloaad ^alov. 

All of tha eoapoaada of aitrocan with araalas vara dataralnaoj &ot 
on* nltrida of uranium had "5w»n at«l tr iiad tha oorraot foraala oafora thai a 
ttndl^a. Tha first daaeattratloa wu eaada that ura&lua hydrlda It a 
trua coapouad, and It a a trustor a vaa dataraiaadf 170 and UgOg vara dla- 
oorerad and tha urafllna. oa^gaa ayataa rorlaad. Id eooparttloa with 



^^J^^C ^m min ■ ■ i^QMAU Oa - 



th* ai*allogr*s>liie groop , UC dlaaorared, and tha u raniuo- car "boa ayttaai 
wm tila*tlfl*d. somoeaybid* haj a TQjy high aeltiln^ point, uad, during 
Ynrtoa,! Bta^aa of tb* project. It m of r a dial latarett becsaat of it* 
phyaleal jrapartia* and eenpo*itioa. 'fh* itruatox* of ^afiaa-ttraniu*) v/a* 
d*t*rained< lis it nature of UTj, *hiah li laoaorphoa* with ItJ ^ ( vat 
Avterainad at a tin* th* ^oxpoiition of th* latter ccspcand md th* 

ral«iic* of w*r* la iouVt. A t&*«rjr waa 4*T«lop*d of elsstrqs lafioieat 
bond tn« of laportoao* la lataffatltlal carMdoi, nitride* and carta!* 
hj&rlda* tfw* a* Ul, 

•luviaa dlhy&rld* aad tha lewaar caxMda* aad nltrida* of thai* la* 
wara diteovarvd* and tbclr •tiuoturai war* d*taralxi*d« 

Tit 

Daring th* vsr, tha Aa«« laboratory opael&llrod la raa*AXofe la 
chaaittrr and Mtalliiriy, and til* work of that* dlTlalea* ua* aloaaljr 
intaffratad with tha Dlrltlaa* of Caaalttry, Malallorfr aad Fhytlot at 
tha Oaivaraitj of Chicago and alaavh***« Alaaat vaakly ooaferaaeat vara t 
hold; and tha Intagratioa b*tv««& tha Abo* roup and th* phr*l«* &toa& 
trad >iartioal*jrly dot*. th* war Ar«w to a olo**« ccafaraneaa T » *tta — 
1*** fra quant* and it ttacaa* daalraal* to tot up a phralet 3**tiaa at 
Aaaa* particularly Itaoanaa th* I ova. 3 tat* C el lag* phy*lol*t* vara ra- 
turaifi< fros othar war projaot*. 

i*ha Aa*t Phytic* 3*otlon xmu orgonliad la tb* lattar part of 1940 
ta fuvthar ftreagthaa tba fjaadaaaatal approaoh ta ?rahlaaa la ahaalatry 
and natallargy aad to ploxaar la phaaa* of snolear physio* of »p*||t1 
latftraat ta tba Haafeattaa Diatriat. Tvo aabaaetloa* vara fd*u4« oaa la 

11.53 






theoretical phraloi and the ether In eaperiaental phxeleB. Che actWHr 
of the foraar croup daring vu prlnarllj derated to conoaltlnc work 
within the leoal pro J act. Heverer, theoretical work vai Initiated ec 
procestet eexmeeted with the energy loioet of heavy per tl clef In their 
pwiiea ihrouch Hatter. 

The eetlrlty of th& experimental phytic a group, during 1945, vaj 
largely devoted to the designing, oeaatruetlng and teitlac of »«v •quip* 
sent, Work vat etarted e& a tarred errata! X-rejr apeetrograph to ha 
teed l£ the analrele. ef Xwrediatloa and eeft Kanaa~redlatlen aoaonpeajlar 
radioactive decay . A aajer project Involved the eo& struct Ion of an 
iran-frt* aa£»etle lorn fc*tb*-ray epeetreaeter for preelae etndlei an 
feete- end geasi«~radlatlOB.. la this eomneetlea. It vea fesafl Metiury 
to aodifr G-K eouaterv and aeeoolated eireuite. 1 1tt,0CX) ( 0GO«velt 
■yaokrotron vea ordered, on Colle/:« faads, and plant ware a air for a 
toiii&ln^ to heu.Ee tba ayn*hrotre», together vlth Adjunct reeeereh. and 
eeatroi f«cilUlei, and work vae star tad eh eeoe story eqolpnent. It li 
expected that thlg oqojpae&t will »e need In eenaeetlax with atonic Snare 
OoBal teles prejeate,, 
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SrT&mi A. LI, if 07 ^>T3 ]?H0tt 3<1 jli'JSS SWJWf 



Haport for 'J*** 3adtm. A^rll 35, 0-43 (la part) A/ s/i2 

1942 * ami airy and ^•tallargjr 

3appl«o*aftai7 a«pori for Lialtoft 4/36/43 
-HifcrttKiUoa - ri«t«rlal frc* Baport 
oa, ChaMiatry as4 M«fc*llar£/ 

report for Vaak l^dia* W 33, 1943 SC-SB 5/33/43 

3 apart for *artc fallal /una 13, 1943 C 0-133 ( 'art A) 6/13/43 
Cfeamlc«l AaaaajrA 

>ap«rt for ItalX lisUr« Jaaa 8» 1043 0*139 5/S/43 
3taAy of th* 3larath-UraAlw Ijratw 

lUport for Ending Jtsoa 30, 1943 23*146 (Part k) 6/30/43 
^haalo al laaaareft 

a«p«rt of itm Jmm* Ctia-ieal abA (70*178 7/3/49 

^atallorgleal Group for Mw Vaah of 
Jttl/ 3« 1943 

laport of tha in a a :fca*ia*l tad «alal-CC-177 7/9/4a 
lorgieal Crcnsp for tha ?««k of 
July t* 1943 

aajxxrl of 4h» Aaa* ChaeicaJL aat 00*179 v/2t/A2 

Katallnrglc&l Qfotp for th« KmIe of 
J\iaa 35, 1943 < 

Baport of tha J*M Ohaalo&l and 7/16/42 
? p «t*Unr«lo*l "WNl for th» 

.Tttl/ l ft 43 

Sopor* for M«ntb Chains *«£a»t 18 » OC-238 (Part a) 3/19/43 
1943 - '"haslaal ^eaa&roli 

3«port for L'onth .India* Soptoabor QC-2M (Part J) 9/15/43 
15, 1943 * Chaale&l Saiaaroh 

A.l > , 



Report for Konth i&dliv S«pteaber 15, 
1942 - Chaalatry of 94 



Preliminary Export ef tha Jmi Ckaalcal C 0-275 
Grdrop an Diffusion of ftaalaa PrdAucta 
free UgOg and Ilntarad Metal 



CB-2fO. (fart 0) 9/L5/42 



Kajwt for Month Ka&lac Dotobar 15, 
194? - Gh*cieal AaiaaTflb' 

Import for Kontb Xadiag ©ctoaar 15, 
U42 - Chaeiatry Of «4 

iitoti I* fin i At 9» JKfftflfiU v < fit telllTitt 

tha Uffuiloxi af Jif elan Pradaott fraa 
Out Katel at #oo°o «ad iooo*c 



BG-ZBB (Part S) 



0C*»327 



Xapert for Month Indloe Senator 16, 1948 0C*S4S (Fart &) 
Chart Ual £*• earth 

leport for Heath Iodise Votwter IB, 1943 0K-34? (Fart C) 
Chealetry i4 



Import far J4o&th Iodine ^«b«r U, 
1042 (iaen Hatallxurglcal and 
Pradaettea) 

^ejwrt for Month lading Sereaeer 16, 
If 42 • ami flhowtnal Group 

(ftfaflli IfcJUn iVt It BiTfiflti fc> .fcaULItiftn 

*ha Dlffualas «f Tieeitn rrftteeta trm 
Caat Dvaalw at 180CT 

/falflHi U , & » A* <JU i!t¥tfift* li .Mt ffajftfff 

Iffaet of f aaparatara o& th* aarfeae 
•f Heat Ura&lTUL ftatal 

Availability af Met .rial ■ 

Aaport for Month 5fi»dl«e AeBeaear ID, 
1942 - OhaBleml Reeaareh - Oeaaral 
and Kadledhamlitry 

A. 2 



G&V346 (Part 0) 



6T-546 



<JS»864 



10/16/42 
10/1&/42 

10/31/42 

11/15/42 

11/16/42 

U/1S/42 
U/U/42 

ll/«/42 



08-373 (It part) 
CC-38B (fart C) 



11/86/42 
12/16/42 



Tha Diffusion «f ?lt»ioa Product! 
froo Pollihod and Ifepoliahad Metal 
at 600°C 

gaH4j.fr ■ T. 5n t\ aj 
Chaalotr? of 94 



oc-aeo 



GS~m\ (Part 

o-ni) 



12/15/42 



Saahaolasloal Eoaaarah 

ftaport for Hon ladi*£ Daoaafcor U, 
1942 * Production and. Own trust ion 

**&4S ^oabn^«IioA^*oooarA -^oet.II 



impart for Hosts lading Janaarj' IB, 
1943 - Chaaieal Aoaoaroh • Ooaaral 
and KadUabaalftrr 

lopart far Noath Indite /aimaijr 15, 
1943 - Ohaalitrj af 94 

Ropoxt far Month tadlag *«nu&8*p 16, 

1942 - ¥oaba*l0£ioal lasoarofe and 
Soroltpaont - to**, I 

Eopart for Koatn fediag Jaamaijr 15, 

1943 • Produrtian and Oonotmotion 

lndox to Aaoa MotaUarclaal Sopor t* 
too alto latox to flhoalaal laporii 
froa Aftot CT-439) 



Sagragation of Inporltl«i in a typical In-CC-4S2 
cot of Oatt Iranian 



CT-a»3 (Part 1) ls/18/42 

&4-89S (Part C) 13/16/43 

Cf*43S (Part 1) l/lS/43 

GC*4le (Part 0} i/is/43 



0*419 (Part 0- l/ie/43 

ID 

OT-432 (Part C) 1/15/42 



CS-43S (Part ») 1/16/43 
OT-431 1/14/43 



1/22/45 



Iiift--.iT* C< 



Bataralaatioa af Carbon in Uraalva 
aad Uraalwn Compound! 



C 0-433 



1/36/48 



j£pEkmu I «. ..1*0.1 jl*„ .$* .Ityl.fl&fc.i.^,*. ,■ Jtlfi v,i. ,1,1,1. Si ftuXlltTifl 

PrallBtAarjr Surra J" af a Tftomal Mothod for BassTine W-437 
fUtlao Product Dorolopod Vy the laat Chanioal 

&rOBp 




flttfttttt* f,i,J..... l i.l„jti. 

InAtx of the ami Clioaioal Group through CO— 438 1/1/43 
January 1, 1045 (Eeo alec Indox of 
Ji«tollUTflcal Reports CT-4S1) 

jfofettJBTji Ai 

£«p*rt on Rocottlac Oroalms Kctal in Air 0T-4SS 

Spootrophotoxotrle Dvtsnlnation of 00-400 l/s/43 
Iron in I ha Praatnco of Uranlao 

Io*0*t to* F«rUd Indian r«lMW7 13, M4S CG-465(P*rt 6) a/u/«3 
Ghoaiool Boooareh » &oboto1 oBfl HaAio- 
tttoalotr? 

Jioport f«r Foxlod frtlng Je%ra*rjr {9*427 (Port 2/l*/43 

1943 - QhwUtrr of 94 C-H) 

ttport for PorloA Iodine f«1awr 20, 01-490 2/ 30/43 
$943 - iui Kotollwsleol *ad Metal ~ 
logrB?hlc Group ■ 

laport for the Month Iodine Haroh 16, 1945 00-621 s/lB/43 
ChODloml Hooooxoli * Kadloohonlotrr 

Sopor* f«r Hfiath End.lD£ Moroh 16, (Port C) 1/15/43 

1942 - Chenlltrj t* 94 

Roport fox Ho&th Ending H-rcfc IB, C0-H23 (Fort 0) Z/U/iZ 

1943 - ChOBlonl Sotooreh •> MolTtlool 

*»J>ort for Konth KudU^ Knrofe 37, 1943 CT-542 3/37/43 
Technological ftotoartfh - Kotollmrfj 

Sopor t for Ko&th SaAUc April 10, 1943 CH-3TO 4/15/43 
Chonloal KoiMTOh - Ohonlotrr of 94 

MmsXa £.* $U* 4*,. J,*, , Jltflsfti IU. ^ttlm«.„€«. , At Aaniii., ,1,1,, , fr,t #tim 

UraalvB Bydrlao CO-WO 4/16/43 

Ltftelin. I* JU*jk»„.$*JfoBrtQE 

She H.vdrid* i« action *t * Meant of 01*885 4/5/43 

I»«tl&£ th« Continuity of Cortina 




■%tfflfllM, ?, g.»..tt .t& 

Eeport for Month Xndlr^ April 10, OC-587 4/15/43 

194" * Clualeol a car oh - fiction! 
«sd JtaAleehoaloal 

Tho dif fuilen of floiion JroOuctg ttm Coot CC-B&4 4/42 
Uronlro at 1000°C 



Bp«otr«phctCB«trlc 3«t«raln*tl<m of 0G-6C7 4/27/4Z 
CoXoian to »o J4apto& to tho Do tonk- 
in* tl on of Oaldlos in Ufojalvn Kotol 

JSloafiip^LI^^ 

Fort II of Eoport for Month Indiac C:-609 4/m/*Z 

April 24. 1943 - iMhMlftcletl 
Boiooroh • Motollmrsy 

JtftfUi I.i 8 n JkJSLi^Jtotei^.&LJE^ Jflifll 

The diffusion of ri Mien rrodaett CC-€1S f>/43 

UmUoin at 1189° 

.IfMi^taPij /<■ JUo*t.t» 

leport for fconth Xadlnf May 16, 1945 CC-6S4 6 /l 5/43 

Choalool Rotooroh - Oonoral oa& 
fiodloohoaleol 

kopert for Konth todlag Koj 19* GM7I fi/ls/42 

flhoaioal loiooreh Choaiotrr «f 94 

&Oporb for fho Month lading M«y IB, 1943 OC-682 fl/ls/43 
Cbo&lool &oooorofe » AnalTtleol osfl 
Gonorol 

{'art XI of &o?ert for Month Kodine Koy B/23/4T 
23, 1943 - i*ehnoloeieol &oiooxeh - 
Metallurgy 

i reduction of Donteriwn o&d U routes Doatorido CG-695 5/26/4T 
froa Hoary '-otor 



A, 6 





Johns. X. B*« A. $« Bovtoa.. W« 1. SulllTgn. A. y. Tel/>t 

Th« Diffusion of Fission Product b frees 00-700 
Vraniun ( krrata) 

Tho Preparation of YrlYalo&t and Votravalant CC-TO5 f/7/43 
Compounds of Uranlor, free the Kotal 

tgffl4te,a If* i Siit At g«.,yffrtcat 9,* XMmiM , 

ffha Dr? Tlnorid* frooaoo for •aparmtlBf: GK-717 G/17/43 

laport far Koath tadlng #*&o 16, IMS 0G-72S 6/15/43 
C!h— tool fioseareh - General oaA 
Sadioohafflleal 

Kopart for tiws Kant* fadlne Jom 15, 1945 CCTSf, 6/16/43 
Choanal E#o«arch - JUMlytioal 

Boport for Konth Ealing *»o 15, 1043 CB-7Z7 fi/l&/4Z 
Ohaaloal laoeardi - Obealstrj of 94 

Fart II of Report for Month Indian CT-751-A 6/24/43 
June 94, 1945 - foehooloeloal Satearoh 
- Metallurgy 

Fort Her fteport for Month InOnf June 0T-7G.-B 6/*4/4e 
84, 1943 * Technological *«t*arefc - 
fcOtallargy 

Part XI of fcaport for Month Kodtne June Of-YSl-e e/34/42 
24, 1P4S • ffochnologioal Hoooaroh - 
Metallurgy 

Imar. JU« li fl. aaiim. C.g« famll. AA Ifirlm. totiart. 

fne Bete and Qas** HadUtlens from |ha C0-T63 5/15/43 
Chain 77 h Te 3,4 a 1 (Joint publi- 
cation of Chicago and in**) 

Kt 

Chenloel Kethods for tho Separation of CC-TflC 6/30/43 
the Union Product § 

A. 6 





Ktport for Mouth ftulii^ July 16, 1943 C3-T94 
Chaalc&I fcata&reh - Analytical 

fil^ort for Month EaAlne July 15, 1943 GIU705 
Chanieal fitiMtf* - Ohanlitry of 94 

H«port for Month Iodine Jaly 15, 194C CO-80S 
Chaaieal B«e«&reh * fltoaral 

Part II of Haport for Konth Xndltv July CT-81* 
24, 1945 - 5fiahnol©£ical fi©ia*r«h • 
Katallwcjr 

feport for Month *»diB£ Jtdj IB, 1943 OC-637 
Qhaaiaal Baiaarob - R*&lo«haulitrjr 

iopttH fer *»th aodlag **£u»t B, 1943 
Otumloal Botearch * ^offlliirj af 94 

Sopor t for Roath Bwllng 4n£%tt 7, 1943 CO*0BB 
Chaaloal t«Baarch * Omars! 

Report for Month Badtoc aiuutt a, 1943 OC-862 
Ohovieal Koaoardh - Asaljrtlaal 

Port 11 of Saport for Month Ending 61-691 
Aoeuot 31, 1943 - foehxto logical 
Eaaaareh - Katallttrgy 

loport for Koath feaiag Soptoator 18, C 0-6 21 
1M3 - Chaaieal fiio«Aroh - Kadla- 
atoftiltry 

B4j*rt for Haath IMlic Ba^ortor 0, tiB-ttS 
1943 ^ Chaalaal fiaaoareh • ChOBlttrr 
•f§4 

Part II of fiapart for Month Sndlag CE-9S4 
Oc lobar 2 t 1943 - loehnologleal 
Betoardh * Katallvrgy 

Part II of Bapsrt for Roath JSaftlBg CT-10O7 
Oetobor 34, 1943 - 9«o&itolB£leel 
Boa oar ah - Metallurgy 

Aapart for Konth Xadl% detooar 6, GN-104G 
194!I - Oh as leal Haisfcreh - 
QLaaittrv of 94 



7/1S/43 
?/l5/43 
7/16/43 
7/S4/C5 

7/1B/43 

I/B/4S 

8/7/42 

8/8/43 

8/21/43 

9/15/43 

9/8/43 

10/3/4C 
IO/34/43 

iO/e/43 



A.T 





ir ACT iMI 



Hepcrt for konlh. Jkk&tse foToafcor 6, 
1043 - Charaleal Raiaareb - 
Analytical 



CC-1097 



U/6/43 



Leriov of the Matallorgloal PrOpartlaa ef CK-105S 
rrao«T Plataulm to Oc**b«r 16, 1943 - 
Ohoalcal Baaoardh Chaw I ■ try of 
Plutonium 



gntflfltnr. >. fi, ( tl H 

£apo?t for fconth Sn&lag Ooto bar 9, 
1943 » GfcaolOal B«ooar4h - 

&a&uefcoaii%ry 



CE-1060 



Koporfe for Month lading IfWiWr 

If 45 » Chosleal Roaaaroh - Cboalatry 

ef Flutox.iios 



laporft f»r Koafh toiiae Cotcbor I, 1943 0C-10A1 
Ohnlttl loioorob - Analytical 



&ortov «f KatalU<jraphy Uraaitaa and 
Soaa If Mo Binary illoy*. Tochnol- 
ogles! Rataareh - hotallwcr 



loport for Hoatfc Ko&lag Xoraeifeor 6, 
194? - GbaalcaA ftoaaaxoh - Radio- 
afeoaiatry 

Jiim^la'U.JU ftt. 

Pytgrosa fcaporfc on SM7 of footera 
affootise Hadnotioo of ftreoa Bait 
to Mo%al 

lLoporl for kosth XodLi&f January 7, 
1944 - Ohosloal Boooordh • Analytioal 



CT-1062 



co-ioas 



1-1034 



ccicsi 



Part II of Eaport for Month Boding CE-U02 
Sot, 38, 184? * Toebaolocloal Koaaarob- 
MotaXlitfey 

foaidla. it t .At .J* KHaOa,. _F. 4. MflSnnal <1 

Hyda-ldo &oport of tha X-ray Droop CO-1131 

A,8 



10/16/4? 



W/9/45 
U/B/47 

10/8/43 

11/15/43 

11/6/43 



3/7/44 



l/T/44 
U/26/4S 



12/18/43 



Part It of B«p«rt for Month Ending CC-1180 
1*8 sober 27 , 1943, Technological 
E* a MX oh - Metallurgy 

Sapor t for konth B&dlnt &»c«rter 9, CC-1194 
1943 - Chaalo&l Keiearch * Analytical 

Haport for Month £&&lac Dtonkr 10, CO- USB 
1943 - Chanlaal &e tear oh - Ohaanlitry 
of 94 

ifwtfffti A» 8«» /,«, )i'i r Ifc l Pjfa, l j!,^tiB*,,JfcJ,ft^,a3tf 

Uranism fljrdrida - x fiarlov to Jmm&r l, cc-taoi 
1944 

Itaport f«r Month Jtauiiii£ Saoanoer 10, 1943 C 0-1312 
Chanlaal Beiaanb • ftanaral 



taper t far Month Indian January 6, 
1944 - Chaaieal Anaeareh - Chan i» try 

of FlntoAlwa 

Report for Month JtaAlnf January fl, 
1944 - Chaaloal Imireh - fiadia- 
•nosiitry 

import for Konth lofting January G, 
1944 - O&ealoal H« tear eh - tameral 

Part II ef Sapart far Manth Ending 
Jan, B8, 1944 - taattMlttffleal 
lata&rah • Xatallnrtr 

Part II ef Sapor t for Kwtfc SnAlng 
January SB, 1Q44 • 9*«haelo£leal 
fieeearoh - Ketallarf 



RB-1343 



GC-1&45 



Cr-1270-A£.D 



CT-1270-* 



jFfaaiti, l\« Ma 



Qomnrlian of Bafraetorlei at Base lining A-lOJk" 
Natarlali In Protection of Matsl 

lxaoiB of KAgnaiUB Uiad a* Kadueta^t In A- 1036 
Product Ian of Hat^l 

CoBparleon ef Tar leu ■ Types of K.I.L. and A-1039 
Aaco ha^nailttt 

A. 9 



12/37/43 

13/C/4S 
13/10/45 



1/1/44 

U/lO/43 
1/8/44 

l/e/44 

l/B/44 
1/ 26/44 

1/39/44 



8/4/44 





A Lev Ibaorptlen Coanter of lmpr<rr*& bealgn CC-1300 
£*dlo*atirltl»e of ftuihoniua ud Rhodluc CO- 149? 

SsH^ftUku JUi Jft 

£eyort for Parted ef K«j©h 10 to April 10, (£-1494 
ISM - Chenieal Sinwcit • ttartf ie*tle& 
of Pu «ne u 

fieport for Perlett ef K«r«h 10 to April 10. CB-1405 
1S44 - Clwaieel BiaeaHb - Chacittry ef 
FlateftiwB 

BvpeH f«r Karlofl. ef 10 to April 10, 0C-14&6 

M44 • Chap leal flteeaareh - Qen«ral 
Chealatrr 

Export for P*rlod of Mereh 10 to April 10, CP- 149 7 
1944 - MetellHtgtael ftaawob 

Eeport for Period *f April 10 to lUy 10, CK-1496 
1944 - Qhamleel Ke»»*re*> - Chniatry of 
Plutoatos 

Rapert for Parlod of April 14 to Nay B, 00-14*9 
1944 - ObaBleal Kaaaaroh * Aaalytloal 
L'haalatry 

Bepext far Par tad. ef April 10 to Hay 10 , 0C-1B0O 
1044 - Cham leal leeeareh • General 

&epert far Feriod af April 10 U Kay 10, flS-1601 
U44 - JUUU«rcioAl leeeeroh 

TnileWftiJLJEU. 

A Kathed for DetarvlAlBg rx«orln« in 0C-15G2 
UranlvB Natal 

fefAttfifiit 7* fl\» if % tJi 

Rapert far Parted af Kay lO^tine 10, 1944 OJUIS03 
(The»leaJ Be ■ ear eh t Chenlalrr ef 

fttLtonlm 

Etport for Parted ef Nay 10 to June 10, CC-1904 
1944 - Qmale&l Beeaareht fia&eral 
Chaalatry 

A .10 



3/26/14 

4/10/44 

4/10/44 

4/10/44 

4/10/44 
fi/lO/44 

©7&/44 

5/10/44 
B/10/44 

6/6/44 

8/10/44 

6/10/44 




Kaport for furled of foarttar}* 1 tc CT-ISIB 
March 10, 1944 - Krtallurle&l 

Jl««fiXCh 

fi*port for Ptxlod «f February 1 to 
Karch ID, 1944 - Chaw leal Raaearoh * 
Chaniitry of Plutonian 

fepart for Far led of rabnuxjr 1 to GC-1617 
Hare* I0 t 1944 - Qhaalaal fiaaaarefc - 
analytical Chaolttry 

Eai>ert for Ftriod of ?otouary 1 to CG-1524 
March 10, 1944 - Chaaleal Kaaaarah • 
Gesaral Ohao If try 



3/10/44 



S/10/44 



3/10/44 



S/10/44 



VrKdw ^rlflucrlda * aoBamry Eajaort 00-1536 

flfttflfliBfa it Kt «.J& JhL. 

Bapart for Purlod of Tacraary 1 to CH-1836 
March 10, 1944 - Ohafllaal P.aaaareh - 
Purification of Pn and U 

Import for ParicA ef Hny 10 lo tana 10, CC-1774 
1944 - Ohanloal He Max eh - analytical 
Qiatilofcry 

laaort far ttorlaft »f Kay 10 to Jnu 10, 0T-I77S 
1944 - fttetallarglaal feaaaaroh 

JaaJananVlt Mm JfU 

ttaolatlana iaiaoUtad vltb. tha WO la* 00*1776 
•a SO Sieand RB Saaay Chain - Ea&lo- 
Jfeaa^atrr 

If fJAlM.1, It -Baa it ai- 

fiapart far Period Jim 10 to July 10, £1-1777 
1944 • Chaatoal Bateareh - Qhnalatry 
af FiutooiaEi 

aaport for Far lofi Jknt 10 to Jnly 10, 00-lTffc 
1944 • Goaaral Chaalatry 

Kapart for the Month Jnna 10 - Jnly 10, CC-177S 
1944 - Chavtoel ftateareh - Analytical 
Chaalatry 

A.ll 



3/14/44 



S/10/44 



A/10/44 



6/10/44 



T/lO/44 



7/10/44 





Expert for Period Jtme 10 to July 10 , C?*1780 

Bt«port for Period Ju^v 10 to Au^-uit 10, CO-1781 
1944 - Oinsaic&l ie March - Quaral 

S»port for Period July 10 to August 10, CC-1732 
1944 - Ckealeal Samreh - A&alrUoel 
Chenlatry 

import for P«Md& Jul; 10 to Axeoet lo, Ei-1783 
1644 - Okoaloal KsiMTflb - ffiuaiitry 
•f Pluta&iwt 

Kap«rt for Period JoAy 10 tt Aagajt 10. Cf-1784 



7/10/44 
8/10/44 
5/10/44 

e/10/44 

K/lO/44 



1944 7e4hnolo£lo*l leeeerch - Hetallor£r 
KlMd Orenlttt KelUei - A ftamr? CG-1765 »/lo/44 



A tamfy ef the Prepflrtlet, Preparation 00-1974 
*a& purification of tbi AahyOrouB 
Ohlori&ci aa& KroalA«t «f Uraniwi 

Tor i'eriod An^oa* 10 to &e,?teaber ID, CC-1975 
1944 - Chealoal Beeeexoft - General 

Per Period i&eutt 10 to Septeefter 10, CDS- 1976 
1944 • thaviaml Be search * Ghneiptrjr 
tt Plute&len 

for Period toxgnti 10 to %t«Wr 10, CT.1977 
1644 - f ■abnol«£lofd fceefterefc • 

Hetallur*y 

aeport for the Mouth 2ttdlfi£ Saptenbar 00*1978 
ID, 1944 - Ghesical fioeeereh - 
Aoalytieal ChflDlttvr 

I. sport for f-wiori BtpfcemBerXO to 011-1979 
October 10, 1944 - Chwilnal Jiagwtrch - 
Cbaaittry of Plutonlw 

Tor the Period Sejptenber 10, 1944 to CC-19BC 



9/15/44 



October I0 t in 
Central 



Chetiiea2*^«eareh » 
A.U? 




■/10/44 
9/10/44 

9/10/44 

9/10/44 

10/10/44 

10/10/44 



Keport for th« Konth Knila^ dctobar CO-10S1 
10, 1944 * Chcnluil ii*aee~rcl.. - 
Analytical Chealatry 

Jot the Period Saptacfcor 10 to October CT-196E 
10, 1644 - Ttehnolo ic&l &*««crth - 
Ka t allure 

Kwjxn-t for ihe Month Hading Icwmtter 0C-19B2 
10« 1644 •» Chauloal Hasoaxch - 
AcftlTtlenl Chanlatrx 

for tta3 foriad Cctebar 10 te Sortfiaor CC-1984 
10, 1W, - Chaslcal Rsae&roh - Ooaaral 

for Xhm Par ItA Coteto 10 to iomWr 0T-19Q6 
10, 1944 - ladhaslagleal Baaaarah - 
Hatallurg? 

Frogreaa Import of Ami Chacloal Groqp A-3190 
to Y-12 en Aaalgnod ud SurpaataA 
froUana 

Prog* at a lapart «f Imi Matallagraphy A-3191 
Orow^ to T-12 on Aaelfinad u£ 
Socgaatad ProMost 

lAuwLli ,^> ll y Jl .A. ,Ej»ail 

The Spactragr&phlc SatarKlaatlan of CC-3391 
Boron In Therlun Flnorlda 

n« B*t*nainatlaa af fluorine In Natal ■ CO-2392 



10/10/4* 

10/10/44 

11/10/44 

ll/io/*/ 
11/ 10/44 

11/25/44 
U/36/44 



U/lo/44 



Tlsfil tapart tti ProalaM Be. 10 1 FrograaB A-3192 
Kapert on ProMoa Bo. 19 



Spavin.*. S.. A j. lamt. J. ft. Vrl^ht. J. C. %rf f ^ S. fawU. 
■■^i i ^JdaCiyitiD: 



Sxtraetlan Purification of Thorium CC-239 7 
lit rata 

?he 3yatac Eitrlc leld-b'eter-Mathyl CG-2W4 
Iaobatyl Xetonp 



2/10/4.5 



2/19/45 



She Precipitation of Thoriuzn Ozul^e 

ProfliMJtlDti of Coriw in the Kajfjtn 0?-2396 
KetaUle lt«t« 

ft»MI&t> %i f i i g ,t £ ,» .liiMlffiif lt„ ( KttfW ii , lr» A» Ib'gSKfflAi 

A SaaUMiry of X-ray Infcnatloc an R7- C0-33B7 
fiitrld«B and Qzldei of Uro&twa 

.MlllMilftfcii lift*.. Ai 

£hn Direct Peurimc * f LlfolA Kotel froe A-107£ 
%he 2i«Aieli«n tat 

fftfaftMli frit 4t f« ffffylffl 

rmiaUair Hoj*rt «n th» P*rlfi«*Vl«i 00-3(18 
•f fherlua Wltrmta free ttranpl Hitr*.** 

liiJ^^^J.^MM^, Sh^udJ^%M. 

final i-eport «n Study of Hot Tilasonte 1& fuCl 
Tqpor 

Hot Vim EotaeUoa *f Urajiiut Vatr* - CT-2399 
ehlorldo, B*rrlllVB Xodida, and 
Tbeiinn Iodide 

Air Corroiion of Thorium 01*3400 

aFthfltWki Qi»„» i&t-.&fc-.jtlilm,.. 

A Method of Eoeororlce tfeerlws free Q&-24G1 
Sla^ K*torloli 

Jiff! 1 fcT * 

Th« Extraction Purification of Cexl*c. CC-:74D;. 
Solution of Owl* 

A. 14 



2/19/45 



2/45 



#7/45 



S/l/46 



8/1T/45 



3/17/4E 



8/1T/45. 



S/3G/46 



Z/23/45 



4/3/45 




Analysis for Oxide U derive E»t&l CC-3403 
i BilatQMtrle StuAv of BarvUius lb 

tb« s*i«f Too-eoo 6 c 

y«nMifeld. r . lf|ffle 

SeteMln&tlon of Bi treses 1b ThortoE CCU.2710 

SMflfl&eyu I* fU+ ill yilhtia* y< Si XtUtr 

JTftdttatlon «f Urmtti«B %y *eA»«Wea ef W-5T11 
ttnnlws ?«lr«fla«rldt Igr Oeleivi 

Zha Prtdxetlta tf Biwntw V the N-3712 
B*d»ollfi» ef STT^ %y Mg 

IfftlftfclM Alglfte4» .fit fitUWi Htff 

Thorium 

fbe *repar»tl*s »f J u t hjrft^wi /FS»«rlfl» 00*3713 
for Metal Prodnetlon 

Pr«p*rfttion of Mbj&roug BaryUitw CO- 2714 

ChlorlAe 

ftftfr.. 7. It 

Vfttcr Carre tlo& «f Alley* ef fhortan 01-2716 
ibA of Urmnlmi 

Asaljili of ObroftLoK-U rvalue All*y« CO-3716 

titfl tttB,„,9jt„y»,». 4» JU JBmMM 

th« TuballOT-TiiorluB Binary Syetan GT-271T 

Pregreaa Report en A&Aorptlan Column e CI- 271 8 



G/12/4S 
3/16/45 

4/10/46 

6/se/tf 

47^/45 
4/35/45 
4735/4B 

6/13/45 

4/27/46 
8/11/4T 



kep«rt en the Study ef the Orgejfc Com lexee ef OH-aTlB 6/29/4/5 
PlutoaloB 

A. IB 




Prmniu&ry &eport an a E*pld >.«tbed for 03-2720 
Saparttinc Rare Earth i 

HMfl*i> 111* 

ffhe X-ray Structural ef UA1 £ «bZ UAI g 6/10/4E 



nkjrtloAl StvAj of the fhorittB Kydroeao Syttac s/s/46 

giant i Ai Ri 

The faballejr-Caraalaa Blntrr SreU* 05-253315 6/B«/jB5 

J^rrchTdrolrsii In tba Ao«l]nit «f ©C-272S 6/30/45 
Fluor id«B and Ofehar Baltd.ee 

AoAlywla ef Iran in nkerian.Berylliai, uO-2933 S/lo/45 
nd C«riua 

lUfttasu i, Am S» ,1,*, frrar. y-i firtfitttb 

Tiui Ca«tlD£ of Uraniua Bade at Iowa B/25/4C 
State College 

JfcttHtt* ftt J*.* 

iaalytU ef OraAiaa-Xlefeal Allen CO«tf»K i/?/4B 

Mglitifti,,.Ri4 A* ft ■ HiHteB 

Preparation ef Blear? $m&ma&* ef CO-3936 6/lf>/4£ 
fhoriao frecn Tbarta Neial 

.gBMllU j£« At* <u..Mflfe*J^> A".* IflllCCL 

laoorary ef ledlso fren Carina Slaf: CC-303G 6/19/46 

Tba Titrtuatrle BeteralBatlaa. ef CC-3937 G/e/*F 

A. 16 





AaaXrilt *f Thor Laa-Tantal\2c Alloyi CG-393C 

tT %iXj£ tl % jj»mJ*,a,t, JL*Ji* , , .Kttf 

D«t«mlmjatieii ef tfator in Fluorides CO-2930 

AKif ifc^fifc^ifc*. y» ,Ak.J6mil 

The Spactre^rt^phi c An&lytli ef Thar lira CC-S5>40 
and, lit OwpoonAa 



the Bpaatre^aphle Asaljall ef 9arjrlli«B 
and lti Qmpmm&» 

¥ i ti Sgrsii #i fit falltfitai , ft S. Wart! 



acta* en Xlic4ll*zu»<m« ftamctiQna and CG«*8842 
Ifrapartlei ef Garlut, fhorlvas and. 
ptpsaiwi flflaj,»tniifli 

^#i4fr,>i, ¥ii > Jft iilftiiiiyi#Sit M Tti.,ltfttfi3Lte 

Production and Proper* le« ef Ceraalc C^-8943 
Bodlov of Alfcellna Earth and Other 
Befraotory Oddaa 



6/29/45 



12/ a/45 



6/33/45 



7/16/45 



a/»* 



Electrolytic Aaalyala far Elaa in the 
Pretence ef Thortoa 

%Hfi1 Li! JU A..* .l^.Cfc. 



QC-3B44 



Natal Qeapeasda ff fi K aafi UK In All 07* ef <H«3M6 
te Pint I'ranaitiefi Orea^ Sanentt 
Uranium 



the 



vlth 



iJWHlTlTi .... .Si.* JflW> A. .#i yULMft 

fhi Uranliia^loiybdetias Binary soften (H-3946 

jjU.n. & k l aj i f i laia *. JSaLf-rtaaSataadiS^^ 

Cr ratal Structural of Sana Uranitua CC-2947 
e«pooadi - A Sunaarjr frosi the Abgq 
Ztaboratory 

A.1? 




8/1/ 4fi 



6/lB/« 



7/46 



6/16/45 



RKfR^ 



A Xe£Mtlc«lly Controlled <toarts filer CC-2948 9/12/45 
Balance 

The 8b«11 Scale Preparation of OranittE V the CT-294D 9/17/45 
Seduction of ltt Bolides vith Calolnn 

The Production of fhortwa Kotal «y the OT-3960 9/24/46 
Xetelletherale Se&aotlon of Therlwo 
fluoride 

*tUtr, Hi Km V* *ti&. Su f».ffiBC K timnm 

fno Ceotlng of Thorlna Metal and Som CT-3951 10/ 2/46 

iToportiot »f the Oaot Motel 

Ftlirjtti »■» ¥■ fcna. ¥« fi. Ktlltr 

The Catting of Oerlmr and tone Properties <r,«298S XO/5/45 
of the Cast Ketol 

.foiflftlfts. ,>> P.. Bi. K yilhrtw.f, JU KiAlir. Qa, ff+htr 

The xToduetion of BerrLllna ly the' C?~2952 9/30/45 

ketallotheralc Bednotlen of Berylliw 
Jluorlde 

itfwaiu A* B. Jfortaa 

Ixtractlen of DreOfrl titrate and Thertva 00-2964 11/ 5/ 45 

HLtrato 07 Or^a&le Solvent • 

ffoiatrv?^. V. 

The Prodnotlon of Oeraalc Ware by CT-3955 lO/ao/45 
Sllp-Caatlnc 

CraMTOB-f'-juvTA&ete Binary Svitoc OT-2956 8/4/46 
Aa'tTti A. 

An&lyiii of Uroniw*Mon ranoee illor* CC-2937 10/5/46 



tragi 



Sarlr *4e thods for Caatlnfi Uraniur, et Iowa. Stata CT-S95E 
Collate 



Aftnatta* R* fU 



Beta cm Mtaapti to frapara KaE&aaliB and 03-2969 
CalolwB allo/a of Uraalau 



GT-3960 



CT-S61 



CO-39fi2 



The tJraalim-Jiarottry Sy»t«c 

jttaMMu .Pa iliiiiiinli>..fi>* l JlftMbcto 

Vhs br*jii«»-Sia»ath t/a taa 

■AlEClm An 

PraoJjpltatlan *f fbextn Oxalata trtm 
Htrle Aald SoUtlvot 

,1 fjrt ffii, , Afcn &*a.J,.m, , r MCtiA,» f *, J&Ugft 

fb* Rapid C*t«m&atloe ef ll«Me Aold 
and Thoriara 1b SborlBg Hltrata Saint 1 ma 

Th# Ura&£«a-G»balt lyataa CT-A343 

Jaa^£iELitoji£av£a^hijI<a«J^ 
tmmafi It t ill ill 

Ffragraaa htp«rt far &aptaabar t Oatobor 00-5345 
H«vaabar, 1945- Ajudrtioal Qvaop 



a PUot Plant for tba Parlflaallan «f 05-4846 
Xhorloa fttrafc* by Owtmtifrwt 
Srtraotian 

Ai * .It It iStto. 

I'TQgraae aapart an tba Separation af CR-3347 
j^lutonlu* by Adaorptioa an Aa/berllte 
Colnaaa 



7/40 
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AFP90IX S 

Typical ftxataplta of Sawiaa Vara Don* at iooa 
for Other 31t*a «f tha Kaahattaa Dt«trl«% 

Tha Aaaa laboratory has bt« rwy mwi afal la prodtwlng pura 
chaw laat* t rar* aaiala, rvrjr par* aotala, and apaalally fabrioatod 
objaata whaa It haa tmn diffiomlt or laooaalbla to ofatala thaa froa 
ordiiMUT co«wr«lii ahianala for uaa at othar altaa* Tint Aw* labora- 
tory do«a not alas to tMow a ■anrioa laboratory* hooavar, it 1« fal* 
that it la worthHhlXa, la tba lataraat of th« national aalfara and 
aafaty, ta da a oartaja aanmt of tali typo of work providing It doaa 
not baaoa* aa bwiaaaoaa aa ta thraataa tha ttability of Aaaa m a 
rwoarah laboratory. Vaah of tola varx roquiroa tha aarrlaaa of ra- 
aaaraa aaa of ovtatandl&o* ability* Alia thaaa aaa ara willing ta da a 
sartala aaooat of aorrtco warfe, thaj ara not willing ta darota a aajar 
part of thalr Uaa ta It. Thay foal qaita rightly that thaj haw* aaaa 
major financial aaariflaaa la ardar ta ata/ la tlta aaadaala aiaoapbar* 
la whloh thay aaa da ftewlaaantal raaaarah, Thaj foal that* If thay 
hava ta daveta tha aajar part of thalr tlaw ta aaniaa work, thaj algal 
bottar raalfa and g* lata ladaatry «feara tha flnaaoial rawarda ara 
graattif • 

Tha natura of thaaa aarrloa daaana'a la rariad and It la rary dif- 
ficult to aay what tha ditrnfi «U1 ba la tha futuro alnoa thaj ujoaliy 
aria* anddanly and ara nppliad la a ralativaly ihort tlaa* Tha only 
thing about whiah aaa can bo eartala la that a xroabor of aarvioaa 
raquaata will ba roealrod amah aoatlu 1 faw typioal anaplaa of aarr- 
lata roodarod, to othar altaa of tba Manhattan Diatrlet, by tha aaaa 




Projeet are liated below. 

Supplied about 2,000,000 pounda of uranium natal, largaly aa biL- 
lete but also conalderable taounta In various specially aha pad object*. 
Sana spaeial uranlu* dlaka vara node from depleted uranium salt (alaoat 
pw & ) for on aa target* in eyolotron studies, 

Suppliad about 4900 pounda of pure thorium aotel largely In tha 
fom of blUota) In a annber of oaeea tha natal was nude la epeoial 
ehepee. A au nfcor of neehiaed thoriaa diska vara prepared for uoe In 
eycletron beafcardnent atudiaa. 

Suppliad about 490 pounda of highly pura aarium natal In tha form 
of billate. 

Suppliad a nunbor of spools! ly fabrioatod objects of othor nete- 
rlala sneh aa lanthanum natal, beryllium natal and apaelal alloy*. A 
boryllium ingot we* praparad fron radioactive beryllium, ealte* 

Qround several hundrad pounda of aalaium natal and nanufaeturad 
fluorina gaa which waa ahippad in cylinders. 

Fabrioatod and auppliad oeraaio bodioa auoh aa erueiblss, high 

toaparatura definlng-aleta, roda and fllananta naaa of aueh natarlala 

aa CaO, HgO, BeO, U^D, 00 a , 00, UC, U^, DCj, OS, 1W, ZrK, IrC, fW, 

tin, 9£, WC, TeC, TiC, ObC, and MoC. 

Suppliad sanplea of c rtr ono ly pura ohenieela aueh aa OBr. , UBr.« 

» 3 

\ST ot 01 , UC, IK, Q0Q1 , UOBr , KDF , IDCl , Ibf, CeO, rara aartha, 
anhydroua ThCl^, TbO^ Thf^, diothyl alno, dlnathyl aino, 
diaallaylalethylenediaMlne and ^ -oaphthohydroxaade asld* 
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Mad* awtallorglaal Ottiarlnatton and oondaotod eorroalon atudlM of 
ta n ta li ai tUMmmU, atatnloaa atoal aboata and ethar parta froa T-12 
apparatua aubjaetad to acrroaion. fttadlod tha dopth of ponat ration of 
aranla* aataJL Into valla and parta of a aaJLatron* 

Praparad apoelaUy bondod bl-awtalllr atripa of eoppor and mranlua. 

Studiod tha applicability of too ■ulttaonroa «nlt for tha apoetro- 
graphle datarainatlen of boron in aala in a altrata solution*. 

Had* analjtiaal atadio* of tho aff oatltoaava af iha raawral of 

iion of or* aaayloa avpsliad 07 U. f . O ap lofU a l turvay. 

Fartlalpatod In a «mbar of analjtiaal prograaa la ohioh atandard 
aatploa had to bo aoaylotoly awalyiad by varlooa aothod* and tha 
roaultt aonparod aith thoao of othar laboratorloa to oatabllah boat 
analytleal proeadura* 
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affitoii o 
Liit «f s«iMtifi* rwiiuii 

of tba 

JIMI Projto* nator till Kuhittu £1 atria* 
Oat of tno omt«t*ndlBf cfaaraotarlatloa of tko 4hi Projaot vaa 
tho wfcolokaartat aaa naoolflok oaoparatloa of tka oat Ira croup. Wltk- 
oat tklo taaavork tka oaooaoa of tho pro J oat voali kara boo* lapoaaltlo 
uaAor tko otraoa and atraia of tka urjaaaj of tha var off art. a Hat 
of ooloatlfla parooaaal of tha Aaa a Projoot, on* or tha lUafcattaa 
Slatrlet, follmi 
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